THE 
MEDICAL 


MAY, 


ORIGINAL 


AMERICAN JOURNAL OF THE 
SCIENCES 


1960 


ARTICLES 


SOME QUANTITATIVE 
PHENOBARBITAL 


OBSERVATIONS ON A METHAMPHETAMINE- 
ANOREXIC COMPOUND IN OBESE OUTPATIENTS 


By Simkin, M.D. 
PENDING PHYSICIAN, DIVISION OF MEDICINE, 
IN MEDICINE, UNIVERSITY OF 


ASSOCIATE Al 
INSTRUCTOR 


CEDARS OF LEBANON HOSPITAL; 
SOUTHERN CALIFORNIA SCHOOL OF MEDICINE 


AND 


M.D. 

DIVISION OF MEDICINE, CEDARS OF LEBANON HOSPITAL; 

UNIVERSITY OF SOUTHERN CALIFORNIA SCHOOL OF MEDICINE 
LOS ANGELES, CALIFORNIA 


LEON WALLACE, 
PHYSICIAN, 
IN MEDICINE, 


\SSOCTATI 


LT TENDING 
INSTRUCTOL 


m the Division of Medicine, Cedars of Lebanon Hospital, and the Department of Medicine, 
University of Southern California School of Medicine, Los Angeles, California ) 


\MIANY practicing phy sicians feel that 
veight matter 


problems: 1) the relative roles of will 


reduction is merely a 


it will power on the part of the pa- 
tient and that the physician and adju- 
ant drugs are essentially of psycho- 
Ov Importance. 

_An opposing school of thought sup- 
orts the that 
necessary for sustained ad- 
a basically difficult and un- 
leasant regimen of dietary restriction. 
or many physicians, the office treat- 
ient of the obese patient is a frustrat- 
ig and experience, A 
iajor reason for this is that most physi- 


thesis anorexic com- 
iounds are 


ierence to 


disheartening 


ans have no clear idea of the expected 
their 
itients on weight reduction programs. 
their doctors are uncertain, the pa- 


uantitative responses of obese 


ents are even more so. 
Data collected in the present study 


ovide information on two practical 


power and anorexic drugs in promot- 
ing continued adherence to restricted 
diets, and 2) the role of the physician's 
personality in encouraging pé atients to 
“stick to” their weight reduction pro- 
grams. In addition, this study provides 
an interesting comparison of double- 
blind and single-blind techniques in 
the clinical evaluation of an anorexic 
drug. 


Methods and Procedure. The 
ported in this study 
special obesity 


patients re- 
were registered in a 
clinic in the outpatient de- 
partment of a large hospital. All of the pa- 
tients were under the care of the co-authors 
of this paper. They were subjected to the 
same weight reduction program with respect 
to diet, frequency of visits to the clinic, 
and method by which the drugs were ad- 
ministered. The only major variables con- 
sisted of the drug dispensed (the real drug 
or the placebo) and the supervising physi- 
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cian either B.S. or L.W.). A uniform, 1000 
calorie, high-protein diet was prescribed for 
each patient. The diet contained 100 gm. of 
carbohydrate, 84 gm. of protein, and 30 gm 
of fat. In addition, all patients were given 
a therapeutic vitamin capsule to be taken 
just before lunch and two other tablets to 
take “for reducing.” 

The active medication was furnished in 
two sizes: one an enteric-coated controlled 
release extended action tablet (Ambar Exten 
tabs containing the active agents, meth 
amphetamine hydrochloride, 10 mg. and 
phenobarbital, 64.8 mg. This tablet was taken 
immediately before breakfast. A smaller tab 
let containing 3.33 mg. of methamphetamine 
hydrochloride and 21.6 mg. of phenobarbital 
(Ambar) was taken at 5 p.m. Identical pla 
cebos were prescribed for the patients who 
served as controls 

Each patient was seen weekly for 4 weeks 
and then once every 2 weeks for a maximum 
of 20 weeks. Each patient continued 
either the real medication or the placebo 
from the beginning to the end of the study 

Although reported in a single paper, the 
study was conducted in two parts which 


on 


ran concurrently. One was a double-blind 
study in which 30 patients were started on 
active drug and 23 on placebo. Alternate 
unselected patients were assigned first to on 
physician and then to the other. Alternat 
patients assigned to each doctor were then 
given the real medication and the placebo 
in turn. Thus, each of the physicians supe 
vised a real medication group and a placeb 
group. In the single-blind study, 27 patients 
were started on Ambar and 21 on placebo 
according to the same process of assignment 

The mean age of the patients in the double- 
blind study was 50 to 53 years and in the 
single-blind from 43 to 48 years. In_ the 
double-blind study, the patients were an 
average of 55% to 62% overweight and in the 
single-blind study, 36% to 43%. Thus, thes« 
patients were obviously obese middle-aged 
individuals, mostly women 

The degree of weight loss was expressed 
as the average pounds lost per patient, the 
average pounds lost per patient per week, and 
the average performance index per patient 
The performance index (P.I.) of a patient 
according to the formula of Jolliffe and 


Alpert*, is the = tual weight loss 100. 
predicted weight loss 


A perfect performance index is 100% and 


values less than 100% indicate the approximate 
degree of the patient’s adherence to the 
dietary program. Use of the performance 


index eliminates several possible variables by 
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permitting Comparison between individuals of 
different sexes, ages, occupations, activities, 
weights, and degrees of obesity 


Results. The number of patients ob- 
served at different periods of time up 
to 20 weeks are shown in the following 
table. 


TABLE 1 NUMBER OF PATIENTS 
PERSISTING TREATMENT 


1-Week Periods 
Type of Medi 
Study cation | 2 3 f ) 


Doubl blind 

Placebo 22 20 1] 

Ambar 20 23 
Single-blind 

Placebo 19 18 11 7 ; 


It appears from these figures, there 
fore, that patients taking the active 
drug were not “held” in the study any 
better than patients taking the placebo 
There are so many unrelated factors 
which influence the holding power of 
weight reduction programs that this 
problem could be a_ suitable subject 
for a separate study. 

The average pounds lost per patient 
per week by 4-week intervals are 
listed in Table 2. The same information 
is presented in Table 3 using the per- 
formance index as the measure rather 
than actual pounds lost. 

From these tables it can be seen 
that the greater loss of weight by the 
real medication group was statistically 
significant by both means of computa 
tion in both the double-blind and 
single-blind study. Moreover, the ordet 
of magnitude of the various indexes of 
weight loss was approximately — the 
same for both the double-blind and 
single-blind studies. 

WEIGHT LOSS AT 4-WEEK INTERVALS 
Although total weight loss is of interest 
to the reader who views the study as 
an accomplished fact, the week to week 


I 

I 


loss over a period of months is of ut- 
most importance to the patient and the 
physician, for it is this tangible evi- 
dence of success that encourages the 
patient to continue. Tables 2 and 3 
show that the greatest rate of weight 
loss for both groups occurs in the first 
t-week period. In the next 3 periods 
two, three, and four) the mean rate 
of weight loss for the real medication 
group is continuous and steady at a 
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DOUBLE-BLIND sTubIES. Although weight 
losses are remarkably similar for both 
the real medication and placebo groups 
in both the single-blind and double- 
blind studies, there are two minor dif- 
ferences: (1) In the single-blind study, 
some of the differences between the 
real medication group and the placebo 
group were more obvious than in the 
double-blind study. (2) The double- 
blind study showed greater difference 


TABLE 2.—WEIGHT LOSS PER PATIENT PER WEEK BY 4-WEEK PERIOD 
Average Pounds Lost per Patient per Week 
l'ype of Medi 
Study cation Period 1 Period 2 Period 3 Period 4 Period 5 
Ambar 1.8 + 0.2° 12+0.2 0.9 + 0.1 1.0 + 0.2 0.7 + 0.1 
Double-blind 
Placebo Le 0.2 0.2 +02 0.1 + 0.1 6.3 + 0.2 02 +02 
Ambar 19+ 0.1 14+ 0.1 0.5 + 0.2 0.6 
Single-blind 
Placebo 0.9 + 0.2 0.3 + 0.2 0.3 + 0.2 0.1 + 0.5 0 


Mean and Standard Error of the Mean. 


TABLE 3 


AVERAGE PERFORMANCE INDEX BY 4-WEEK PERIOD 


Average Performance Index (expressed as &) 


Type of Medi 
Period 1 


Period 4 


Study cation Period 2 Period 3 Period 5 
Ambar 62 + 6.0 41+5.9 a0 + 4.1 388+ 58 26 + 4.2 
Double -blind 
Placebo 40 + 5.7 i+539 3% 3.2 10+ 6.5 10 + 7.9 
Ambar 72+5.6 52 + 3.7 i2 +355 i9+ 63 19 
Single -blind 
Placebo 30 + 7.2 11 +6.9 ll+6.4 22135 


mean loss of one pound per week, or 
a P.L. of 40%. On the other hand, the 
weight loss of the placebo group dips 
sharply in the second period and re- 
mains very low in all succeeding pe- 
riods. For example, the mean rate of 
weight loss for the placebo group in 
periods 2 to 5 is 0.2 pound per week, 
or a Pl. of 7.5%. Thus, the major 
effect of medication on weight loss may 
be seen in the 5th to 16th week of 
dieting. 


COMPARISON OF SINGLE-BLIND AND 


between the real medication group and 
placebo groups in the fourth and fifth 
periods, probably because of the small- 
er numbers of patients in these last 
two periods in the single-blind study. 
When the weight loss data and the 
performance index of the patients were 
tabulated separately according to the 
supervising physician, there was no 
difference statistically between the 
weight loss of the patients supervised 
by B.S. and those of L.W. (see Table 


4). In this connection, it must be re- 
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membered that both physicians worked 
under exactly the same methodology. 

Discussion. The total weight loss of 
patients given a methamphetamine 
phenobarbital compound (real medica 
tion group) was significantly greater 
than the loss achieved by patients in 
the placebo group. This was true in 
both the double-blind and single-blind 


12 


pounds per week over a 15'-week pe 


study. The average weight loss of 


riod, achieved by the patients in the 
real medication group, compares very 
with of loss recorded 


tavorably rates 


TABLE 4 RESULTS Ol 


MEDICATION 


WEIGHT REDI 
PERFORMANCI 


Type of Physi 
Study cian 
B.S 63 
Doubl -blind 
60 
12 
B.S 75 
Single-blind 18 
L.W 65 


°Number of Patients 


the literature for other 


agents 


in anorexic 
Studies on the efficacy of var- 
ious amphetamine drugs ( Gadek et al, 
Gelvin and McGavack*®, Osserman and 
Dolger®, Williams et al." ) 


have generally indicated average weight 


Roberts®. 


losses varying from 1 to 2 pounds per 
week over varying periods of time. 

Of special importance is the observa- 
tion that the rate of weight 
not constant with the passage of time. 
In the first 4 weeks of the double- 
blind study, the placebo patients lost 
weight almost as well as did the pa 


loss is 


tients on the real medication. However, 
in succeeding weeks, the weight loss 
in the placebo patients dropped off to 
0.2 pound per week, compared to a 


dical SCIENCES 


( 


1960 
steady loss of 1.0 pound per week by 
the real hile dication patients These ob 


servations would imply that a psvcho 


genic impetus influences weight loss 
for about 4 weeks, after which it has 
no favorable influence on the results 
It would seem equally clear that a 
proposed therapy Ol therapeutic agent 
must ts effectiveness tor more 


prove 
than 4 weeks if more than psychologic 
Ol placebo merit is to be ascribed to it 
Further, it the 
influenced length of time 


IS obvious that results 


by. the 


that the patients ire under observation 


are 


TION THERAPY, BY PHYSICIAN REAI 

INDEX AT 4-WEEK INTERVALS 
f-1 k Pe 

5 

13 LO 5 7 

1] 6 j 26 

Ss 7 

5 $4 19 

15 10 

19 20 

S 5 } ] 

the rate of loss is higher with short 


term therapy and lower with longer 
term therapy 
ot 


ence in results achieved by the double 


The absence inv significant differ 
blind as opposed to the single-blind 
method of study suggests that double 
blind techniques are not really neces 
sary for the evaluation of therapeutic 

he 
( the 
weight of the patient in this. particula 


agents whose effectiveness can 


measured by objective means 


study). Double-blind techniques ar 
the 
when the endpoint is subjective (a: 


quite necessary on other hand 


tor example, pain 
The of 


achieved by each of the physicians il 


close correlation result 


rt 


this study implies that the use of a 
standard methodology to approach the 
problem of weight reduction may re- 
duce the influence of the physician's 
personality on the results achieved. In 
this connection, it is well to recall 
Eberlein’s! assertion that one of the 
most important factors successful 
weight reduction is the physician's in- 
terest in the problem. In_ this study, 
both physicians were greatly interested 
n the patient's desire to lose weight. 
the similarity of their results indicates 
that their psychological influence was 
approximately equal and that the sig- 
nificant difference between the real 
medication and placebo group was due 


to the anorexic agent. 

Summary. The value of a metham- 
phetamine-phenobarbital anorexic 
agent (Ambar) was evaluated in 101 
patients by the single-blind and double- 
blind method. The over-all loss of 
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weight achieved by patients taking the 
active medication was significantly 
greater in both the double-blind and 
single-blind groups than that achieved 
by patients on placebo medication. The 
greatest effect of drug therapy was ob- 
served from the 5th to 16th week of 
therapy, after psychogenic influences 
had largely ceased to influence the de- 
gree of weight loss. 

The close similarity of results in the 
double-blind and single-blind studies 
suggest that single-blind methods are 
as suitable as double-blind when an 
objective indicator such as weight loss 
is used to evaluate effectiveness. The 
absence of a discernible difference in 
the influence of the physician's per- 
sonality on the results under con- 
stant methodological conditions further 
strengthens the validity of the observed 
drug effect. 
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SUMMARIO IN INTERLINGUA 


Observationes Quantitative Super le Effecto de Un Composito Anorexic a 
Methamphetamino-Phenobarbital in Obese Patientes Visitante 


Le valor de un agente anorexic a methamphetamino-phenobarbital (Ambar ) 
esseva evalutate in 101 patientes per le methodos uni- e bilateralmente occulte. 
Le perdita total de peso obtenite per le patientes qui recipeva le medication 
active esseva significativemente plus grande in le gruppo “unilateralmente occulte” 


e le gruppo “bilateralmente occulte” que in le gruppo de patientes recipiente 
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le placebo. Le plus marcate eflecto del droga esseva observate durante le inter- 
vallo ab le quinte usque al dece-septe septimana del therapia, quando le influen 
tias psychogenic habeva cessate plus o minus completemente afficer le grado 
del pe rdita de peso 

Le intime similitude del resultatos in le studios bilateralmente occulte e uni- 
lateralmente occulte sugger que methodos del secunde de iste duo typos es tanto 
fidel como methodos del prime typo quando indicatores objective, tal como le 
perdita de peso, es usate pro evalutar le efficacia de un droga. Le absentia de 
un discernibile differentia in le influentia del personalitate del medico super le 
resultatos quando le conditiones methodologic es constante, corrobora additional 
mente le validitate del observate effectos de droga 


SUMMARIO IN INTERLINGUA 
See page 539 for original articl 


Nivellos Seral de Propionato de Erythromycina e le Effectos Clinic 
Obtenite per Ile Droga 


in studios cruciate, le concentrationes seral de erythromycina e oleandomycina 
lor esteres esseva determinate post unic administrationes al hasardo de 
doses de 250 mg. In plus, le maximos del concentrationes seral de erythromycina 
e de propionato de erythromycina esseva mesurate post quatro doses administrate 
intervallos de 8 horas. Specimens de sanguine esseva obtenite 2 e 4 horas 


post le administration del quarte dose. Le methodo a placa e anulo, con le 
uso de. Sarcina lutea, esseva empleate como standard de essayage antibiotic. In 
plus, le activitate de erythromycina, de oleandomycina, e de lor plus active 
esteres esseva mesurate contra Staphylococcus 209P, con le uso de turbidimetria 
i varie nivellos de pH. 

Post doses unic e comparate con respecto al activitate erythromycinic. pro- 
pionato de erythromycina monstrava le plus alte nivello seral medie. In le 
studio a dosage multiple in que erythromycina e propionato de erythromycina 
esseva comparate, le nivellos seral esseva plure vices plus alte in le caso del 
estere propionylic. Le activitate antistaphylococcic, tanto in le caso de pro- 
pionato de erythromycina como etiam in le caso de triacetyloleandomycina, 
esseva marcatemente reducite in tanto que le medios deveniva plus acidic. 

Cinquanta patientes con infectiones respiratori e de tissu molle causate pet 
un varietate de organismos Gram-positive esseva tractate con propionato de 
erythromycina. Le responsas esseva favorabile in omne le casos, excepte 5. 
Duo occurrentias de serie effectos lateral esseva incontrate. Le un esseva un 
caso de enterocolitis staphylococcic. In le altere caso il se tractava de retardate 


hypersensibilitate con prurito e eosinophilia. In ambe casos, abstention ab le 
droga esseva necessari. 


SERUM LEVELS AND CLINICAL RESULTS 
WITH ERYTHROMYCIN PROPIONATE® 


By Herpserr A. Bloucn, M.D. 


MEDICAL FELLOW, UNIVERSITY 


MINNESOTA GRADUATE SCHOOL 


WENDELL H. M.D., Px.D. 
ASSOCIATE PROFESSOR OF MEDICINE AND BACTERIOLOGY 
UNIVERSITY OF MINNESOTA MEDICAL SCHOOL 


AND 


LELAND Honc, B.S. 


From the Veterans Administration Hospital, Minneapolis 17, Minnesota, and the Department 
of Medicine, University of Minnesota Medical School, Minneapolis, Minnesota ) 


ERYTHROMYCIN is one of the most 
useful therapeutic agents for infections 
caused by Gram-positive cocci. The 
outstanding virtues of this antibiotic 
are its clinical effectiveness, low toxic- 
ity and infre ‘quent side-effects. E rythro- 
mycin has been a common replacement 
for penicillin, particularly in patients 
who have had allergic reactions. The 
purpose of the present study was to 
observe the blood levels, clinical effec- 
tiveness and side-effects of erythromy- 
cin propionate in man. 

Because erythromycin is rapidly ab- 
sorbed into the blood when taken by 
mouth, this route of administration is 
preferred for all patients who are able 
to swallow and retain the antibiotic. 
Parenteral preparations are available 
for the remaining cases. Inasmuch as 
erythromycin base is inactivated by 
gastric juice, oral preparations have 
usually been made in the form of 
coated tablets which resist acid diges- 
alkaline intestinal 
juices; in some cases this enteric coat- 
ing interferes with the absorption of 
the drug from the intestine. Unfor- 
tunately the level of activity in the 


tion vet dissolve 


serum ot many normal adults after a 
single dose of two coated tablets con- 
taining 500 mg. of erythromycin is too 
low to measure (Albright and Hall’). 

Recently Ste and Conine™ re- 
porte ‘d th: it the propioni ate monoester 
of erythromycin, bonded at the hy- 
droxyl group on the desosamine ring, 
has properties which appear to make 
it the best available oral preparation of 
erythromycin. Comparison with eryth- 
romycin showed that the propionate 
vielded superior average blood levels 
after a single dose. E xperiments by Lee 
et al® established that the ester had 
the same low toxicity for laboratory 
animals that is characteristic of eryth- 
romycin. The propionyl ester was found 
to be slowly excreted in the bile, thus 
accounting for the higher blood levels. 
Griffith and his group? found that in 
man SO% of the urinary erythromycin 
is in the form of the ester. In dogs and 
rats the ester is hydrolyzed. 

Griffith and his coworkers? also 
found that a single dose of erythromy- 
cin propionate produced much higher 
blood levels than those found with the 
base. In a preliminary clinical study, 


° Aided by a research grant from Eli Lilly and Company, Indianapolis, Indiana. 
Requests for reprints should be addressed to Wendell H. Hall, M.D., Veterans Administration 
Hospital, 54th Street and 48th Ave. So., Minneapolis 17, Minnesota. 
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good results were noted in 19 patients. 
Most of these had soft tissue infections 
caused by hemolytic streptococci or 
staphylococci. The only side-effects ob- 
served were minimal gastrointestinal 
symptoms 

Hirsch, Kunin and Finland® com- 
pared the post-ingestion serum level 
obtained with erythromycin propionate 
with that of  triacetvloleandomycin. 
With the more potent propionate, se- 
rum antibacterial activity measured in 
broth dilutions against pathogenic 
Staphylococcus 209P and Streptococcus 
98 was much higher. The superiority 
of this erythromycin ester over the 
oleandomycin ester was confirmed by 
the cup-plate method, when the serum 
activity was expressed in terms of a 
single antibiotic standard 

The largest published series of pa- 
tients having infections treated with 
erythromycin propionate is the 105 
cases reported by Smith and Soder 
strom®. The daily dose was 1.0 to 2.0 
gm. by mouth. Improvement was noted 
in soft tissue infections, osteomyelitis, 
pharyngitis, and pneumonia. Side- 
effects were minimal. Six patients had 
some gastric distress and 2 cases had 
loose stools. One patient had a fatal 
hematemesis, the cause of which was 
unknown 


Methods. Serum levels of antibiotic activity 
were measured with five preparations of 
erythromycin as well as with triacetyloleando- 
mycin in 10 healthy adult males of the lab- 
oratory staff. All the antibiotics were given 
in gelatin capsules, except erythromycin 
stearate. The latter was given in the form 
of a carbowax-coated tablet as well as in a 
capsule They were given 2 hours after 
breakfast immediately after withdrawal of 
12 ml. samples of venous blood. Each subject 
was given one dose equivalent to 250 mg. of 
antibiotic base with water. Further blood 
samples were obtained at 2 and 4 hours. The 
serum was then separated, frozen and stored 
At the conclusion of the experiment each 
subject had ingested six antibiotic prepara- 
tions in random order. 
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The standard cup-plate method of Grove 
and Randall® was used for assay of the anti 
biotic activity of the serum, employing Sar 
cina lutea as the test organism. All serums 
were compared for antibiotic activity with 
standard solutions of erythromycin and 
oleandomycin. The standard activity curves 
were obtained from averages of a duplicate 
series of determinations. In each case the 
values for diluted standard antibiotic solutions 
fell close upon a straight line Assays of 
undiluted serums were carried out in tripli 
cate and the average value of the activity 
calculated For each of the = six antibiotic 
preparations the average level of serum a 
tivity (at 2 hours and 4 hours) and_ the 
standard deviation from the mean were cal 
culated. The statistical significance of the dif 
ferences between th means of — the pe ik 
ulated 


ossover experiment was 


concentrations was Cai 
Another two-way 


performed to compare peak serum levels of 
erythromycin base and the propionate after 
multiple oral doses The base was given as 


an enteric-coated tablet and the propionate 
in a gelatin capsule to 8 subjects. The two 
antibiotics were administered in random ordet 
one week apart. After a control blood sample 
was drawn, 500 mg. of either antibiotic was 
ingested every 8 hours for 4 doses. Blood 
specimens were obtained 2 and 4 hours after 
the fourth dose, and the serum was separated 
and frozen preparatory to antibiotic assay 
The activity of the antibiotic bases and 
their esters was tested at various levels of 
pH by the tube dilution method (Waisbren 
Carr and Dunnette!2). The medium employed 
was BHI broth (Difco) with .025 M. lacti 
acid, adjusted with N. HCl or NaOH to the 
de sired pH The 
in methyl alcohol and diluted with phosphate 
buffer pH 8.0 (Grove and Randall®). On 
milliliter of a 10-4 dilution of a fully grown 
broth culture of Staphylococcus 209P was 
added to the antibiotic broths (2 ml.). After 
incubation at 35° C. for 24 hours, the growtl 


intibiotics were dissolved 


was measured turbidimetrically and com 
pared to an antibiotic-free control 

CLINICAL sTupIES. Fifty patients with 
Gram-positive coccal infection were selecte: 
for therapy with propionyl erythromycit 
(Ilosone). In all but 3 patients, bacteriologi 
cal data were obtained. The pertinent find 
ings are summarized in Table 4 

Two-thirds of the patients were males ove 
10 years of age; only 3 females were include: 
in the study. The majority of patients pre 
sented an acute illness, but 17 had recently 
received one or more antibiotics. Of these, 
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id mixed infections and the 


RESULTS WITH ERYTHROMYCIN PROPIONATE 


remainder had 


either inadequate therapy or superinfection. 


Oral therapy was instituted in dosages vary- 


ng from 0.25 to 0.5 gm. every 6 ] 
larger dose was recommended for st 
Short 
either 7 or 10 
the rapeuti 


cal infections 


wer>re idvised 


dose was 


the maximum was 197 gm. The 
tient received 4.0 gm. daily for 
total dose 


ises; ¢ vcluding 


Phe iVerTare 


2 chronic infectior 


Results. seRuM LEVELS. The 
levels of serum activity for 
TABLE 1 


INGESTION OF 


Antibiotic and Source 
\. Erythromycin propionate 
Abbott 
B. Erythromycin 
Abbott 
C. Erythromycin propionate 
Lilly 
Erythromycin stearate 
Erythrocin ( Abbott ) 
Triacetyloleandomycin 
(Wyeth ) 


propionate 


sone 


Cyclamycin 
Erythromycin 


Lill, 


Significant Differences A-B 
in Peak Concentrations 
value 005 


Oleandomycin activity equivalent 


iotic preparations are shown 
Preparations A and B were 
inknown” 


courses of Cc 


ours. The 


aphylox 


hemother- 
days. The 
6.0 gm.; 
latter pa- 
45 days. 


was 16.7 gm. in 48 


is. 


average 
six anti- 


ERYTHROMYCIN ACTIVITY 
250 MG. 


OF VARIOUS ANTIBIOTIC 


07/541 
highest levels in serum (preparations 

A and C). Tri: ootylale andomycin (E) 
somewhat lower levels in 
terms of erythromycin activity, al- 
though the concentration of oleando- 
mycin was high. Erythromycin stearate 
in coated tablets (D) gave lower but 
satisfactory levels. Erythromycin stear- 
ate (B) and erythromycin base (F ) 
in unprotected capsules showed rather 
low serum activity. The statistically sig- 
nificant differences peak serum ac- 


EQUIVALENT IN BLOOD AFTER 
PREPARATIONS 


Av. Serum Level in ug./ml. 


No. of 
Form Subjects 2 hr. 4 hr. 
Capsule 10 3 + .48 40 + .29 
mg. 
Capsule 10 09 + .08 7 + .04 
—125 mg. 
Capsule 10 18 + .43 55 + .13 
—250 mg. 
“Filmtab” 19 + .19 = 28 
—250 mg. 
Capsule 9 29 + .12° 
—250 mg. 
Capsule 10 04 + .02 06 + .02 
—250 mg. 
A-F B-C B-D B-E C-F D-F E-F 
0024 0004 .0203 0001 0001 .0058 <.0001 
91 + .70 wg. per ml. at 2 hr. and .551 + .24 at 4 hr. 


in Table 
given as 


capsules designated only 
code numbers until the ass: 


iys were 


mpleted. With antibiotics D and E, 


was necessary to omit the 
ie subject because 
imples had some activity. A 
the table are expressed in 
thromycin base activity. It 


values for 
conirol 


serum 
ll values 
terms of 
may be 


een that “peak” concentrations, 2 to 4 


iours after single dose 


of 250 


ng., showed considerable differences. 
propionate 


rythromycin 


gave the 


tivity are given in Table 1. It is note- 
worthy that with all preparations con- 
siderable variation existed in peak 
levels of serum activity; however, no 
individual could be characterized as 
having markedly high or low values 
for all six antibiotic forms. 

In Table 2 are given the average 
peak levels of serum erythromycin ac- 
tivity after the fourth 500 mg. ‘dose of 
the base (G) and the propionate (H). 
Two subjects given ery thromycin were 
omitted from the study because they 
failed to take the 4 doses. The average 
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serum level of erythromycin activity 
was significantly higher at all times for 
the propionate than for the base. Vari 
ation was noted between the subjects 
assaved: however, in all but 2 cases the 
serum levels were higher with erythro 
mycin propionate, 

Erythromycin propionate and tri- 
acetvloleandomycin, as well as_ their 
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in only 6 patients did fever persist fon 
longer than 96 hours. This latter group 
of patients included 2 cases of empy 
ema, one case of influenzal pneumonia, 
one case of chronic lymphatic leukemia 
with pneumonia, and 2 cases of chronic 
bronchitis with pneumonitis. The re 
maining 20 patients were not toxic at 


the onset of therapy. Improvement was 


rABLI PEAK BLOOD LEVEL AFTER INGESTION OF FOURTH 500 MG. DOSE OF 


ERYTHROMYCIN OR ERYTHROMYCIN 


PROPIONATI 


GIVEN EVERY 8 HOURS 


Av. Serum Level in ug. /ml 


\ f 
Antibioti For Subjects 2Qhr fhr 
G. Ervthromycin Enteric coated 6 1.18 + 50 95 + .37 
llotvcin Lilly tablet 
H. Erythromycin propionat: Capsule 1.03 9.51 64 
Llosone Lilly 
Significance of differences P value 
G-H 0357 
G-H t hr OOOO! 
G-H Peak Peak O00] 


OLEANDOMYCIN AND SOME ESTERS 


AT VARIOUS LEVELS OF peH 


Vinimal Inhibitory Concentration® in ug./ml. at pH’s 


TABLE 3 ACTIVITY OF ERYTHROMYCIN 
Antibi ti 1.4 
Erythromycin 10 
Oleandomycin 15 
Erythromycin propionate 


lriacetvloleandomycin 6 


6.7 6.5 6.4 6.0 5.9 


15 4 
5 6 15 > 45 15 
] 


Tube dilution method in BHI broth with .025M. lactic acid 


Te st organism 


antibiotic bases, were shown to have 
vy against Staphylococcus 
209P when the pH of the medium was 
reduced from 7.4 to 5.9. As shown in 
Table 3, the minimal antibiotic concen- 
tration required to inhibit bacterial 
three-fold or 
more when the pH was reduced about 


less activity 


growth was increased 
one unit. 

CLINICAI 
curred within 48 hours in 24 patients; 


stuptEs. Detervescence oc- 


Staphyl woccus 2O9P 


noted in 45 patients; of the remaining 
1 were considered therapeutic failures 
(Table 4). 

Pneumonia. There were 26 patients 
representing various types of pnev 
monia (Table 5). Objective respons 
was generally rapid, within 24 to 4# 
hours. With the exception of one pa 
tient, resolution was complete. ‘th 
single therapeutic failure in this cate 
gory was case 15 with bronchog:ni 
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carcinoma and pneumonia. Two pa- 
tients severely ill with pneumonia are 
presented: 


TABLE 4.—CLINICAL FEATURES IN 50 
CASES GIVEN ERYTHROMYCIN PRO 
PIONATE 


Age 
19 —39 14 
~ 60 16 
60 90 

eX 
Male 17 
Femalk 3 


Duration of Sy mptoms: 


24 hours 7 
24 — 72 hours 17 
} 7 davs 12 
l week 14 
lemperature (at Adm 
100° } 18 
100 — 101.9 18 
102 — 103.9 
»104 5 
Leukocytes: 
10,000 14 
10 15.000 18 
15 — 20.000 Ss 
20.000 7 
(not done 3 


( omplic ations 


Atelectasis 

Pleural Effusion 

Staphylococcal enterocolitis ] 
Side-Effects: 

Diarrhea 3 

Pruritus with eosinophilia | 

Nausea ] 
Clinical Response: 

Improved 15 

Failure 

Therapy too brief to evaluate l 


°Includes 2 cases in which combined 
therapy was required. 


Case Reports. case 24. R.D., a 23-year- 
Id man with diabetes mellitus of 10 years’ 
duration controlled with a diabetic diet and 
60 units of NPH insulin, was admitted with 
ketosis and bronchopneumonia. On admis- 
sion, the blood glucose was 510 mg. per 
100 ml.; the serum bicarbonate was 8.3 mEq. 
per L.; the leukocytes numbered 21.550 per 
c.mm. with a shift to the left. Vigorous fluid 
replacement corrected the electrolyte imbal- 
ance. Ilosone, 250 mg. every 6 hours, was 
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given orally. Within 48 hours he was afebrile. 
Chest roentgenogram revealed complete reso- 
lution after 14 days. 

CASE 40. L.C.,, 
with chronic lymphatic leukemia and staphy- 


a 60-year-old white man 


lococcal hopneumonia, received 


chloramphenicol together with steroids and 
chlorambucil, without any change in the 
clinical picture. The addition of Hlosone, 500 
mg. every 6 hours for 10 days, brought about 


resolution of the pneumonia and return of 


the white blood cell count to normal. 
At the time of admission, 4 of the 


26 patients with pneumonia were 


found to have pleural effusion or 
empyema. Of this group, 2 had fluid 
localized in a major fissure; these re- 
sponded to chemotherapy alone. One 
localized effusion, secondary to strep- 
tococcal lobar pneumonia, responded 
slowly to Ilosone, 250 mg. every 6 
hours for 36 davs, together with thora- 
centesis. Residual atelectasis and pleu- 
ritis were noted. Only one patient with 
frank empyema (Diplococccus pneu- 


moniae,) was encountered. This pa- 
tient received the unusually high dose 


TABLE 5.—TYPE OF INFECTIONS 
TREATED AND ORGANISM RECOVERED 


CASES TREATED 


Pneumonia 26 
Lobar 6 
Bronchopneumonia 90) 

Soft tissue and skin infections 13 

Pharyngitis or tonsillitis 5 

Miscellaneous infections 6 
Total 50 


ORGANISM RECOVERED: 


Strep. viridans 
Beta hemolytic streptococcus 9 
Staph. aureus g 
D. pneumoniae 6 
H. influenzae 
Proteus vulgaris 
Pseudomonas acruginosa l 
Mixed flora 11 
No culture 3 


Total 50 
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of 4.0 gm. daily for 45 days, together every hours, together with incision 
with rib resection and surgical drain- and drainage; recovery was complete 
age. No untoward side-effects oc- within one week. One case of staphy- 


curred and recovery was uneventful. 
Skin and Soft Tissue Infections. Four 
postoperative wound infections were 
treated. Response was rapid, 
noted in case 38 with a Beta hemolytic 
streptococcal wound infection. Prior 
therapy with procaine penicillin had 
failed to alter the 


as was 


clinical picture. 


llosone, 250 mg. every 6 hours for 10 
days, caused the suppuration to cease 
with the subsequent development of 
healthy granulation tissue. pa- 


tients with furunculosis responded im- 
mediately and did not require surgical 
drainage. One patient with a carbuncle 
One 


associated 


required incision and drainage. 


second-degree burn with 
lymphangitis was treated for 10 days 


An- 


burn 


with gradual decrease in swelling. 
other infected third-degree 
(hemolytic Staphylococcus aureus and 
a Beta hemolytic streptococcus) re- 
sponded to llosone and was success- 
fully grafted. One of Meleny’s 
ulcer, which had failed to respond toa 
multitude of antibiotics, 


nicely to combined chemother: apy with 


case 
responded 


erythromycin propionate, penicillin and 
streptomycin. In addition, 
erysipelas was Therapy 
100 every 6 
sulted in a marked decrease in perior- 
bital edema within 48 hours. 
of pyoderma and of 
responded to [losone. 
Pharyngitis and Tonsillitis. Three 
ot Beta hemolytic streptococc: il 


one case of 
with 


re- 


seen. 
Ilosone, mg. hours, 
One case 


case cellulitis 


CaSes 
pharyngitis and 2 cases of tonsillitis were 
10.8 
Re- 


treated with an aver: ige dose of 
gm. of erythromycin propionate. 
covery Was complete in all. 
Miscellaneous Infections. Of the re- 
mainder, 3 cases of acute exacerbations 


of chronic bronchitis were successfully 


treated. One case of streptococcal paro- 
500 mg. 


titis was treated with Ilosone, 


to 


This group 


lococcal enterocolitis responded 


short-term Ilosone therapy. 
also includes a therapeutic failure with 
aplastic anemia and pseudomonas bac 
teremia (Case 6 

undertaken 
6 and 15) rep 


Combined therapy was 
10 Cases. Two Cases 


resent therapeutic failures. In 2 of the 


remaining 8 cases, Llosone was added 
to the antibiotic regimen with rapid 
improvement (Cases 2 and 32). Case 
39 (tuberculosis ) received only 3 oral 


doses of Tlosone when therapy was clis 
continued because rapid lvsis failed to 
occur. Seven cases with combined ther 


apy are summarize d below: 


Case Reports. CAs \ chronic unresolved 


streptococcal bronchopneumonia Was previ 
ously treated with procaine penicillin-G and 
chloramphenicol without clearing. Tlosone 500 
meg. four times daily for 5 days brought about 
prompt Roentgen resolution 

caAsE 6. Aplastic anemia with pancytopenia 
initially treated with Llosone for a staphyl 
coceal ulcer, succumbed to a pseudomona 
bacteremia despite steroids, neomycin an 
penicillin 

CASE 15. Bronchogenic carcinoma with ol 
structive pneumonitis failed to respond t 
either Ilosone, 2.0 gm. daily for 10 day 
or chloramphenicol Radiotherapy did 
relief 

caAsE 16. A Meleny’s ulcer, initially treat 
with Ilosone, 500 mg. every 6 hours, at 
procaine penicillin-G with improvement; a 


dition of streptomycin acc elerated healing 


CASE 32. Pyoderma, due to Staphylococct 
aureus, failed to respond to penicillin ar 
streptomycin. Replacement with Tosone, 5 
mg. every hours, brought rapid resoluti 
within 4 days 

CASE 33. Aspiration pneumonia, due to 
influenzae, ran a _ remittent febrile cow 
which failed to respond to Tlosone, 250 n 


every 6 hours. Addition of chlorampheni 


brought about resolution 
CASE 39. Patient with delirium tremens w 


bronchopneumonia received only 3 doses 
llosone before it was replaced with penici 


pulmonary 


and streptomycin patient was la 


noted to have active tubercul 
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our of 26 patients treated for acute 
bacterial pneumonia had concurrent 
active tuberculosis: for completeness, 
they are included in this group of com- 
bined therapy. 

COMPLICATIONS. Of the 26 patients 
with pneumonia, 3 had residual atelec- 
tasis and one developed a sterile pleural 
effusion 2 weeks after the onset. of 
chemotherapy. The single case of aspir- 
ition pneumonia had evidence ot 
chronic bronchitis, by bronchogram, 2 
months after combined chemotherapy 
with chloramphenicol and Losone. 

\ major complication of  staphvlo- 
coccal enterocolitis and pancreatitis oc- 
curred in one patient I] after 
chemotherapy was begun. His case is 


summarized below: 


Case 17. A 33-year-old engineer with strep 
tococcal pneumonia was treated for 11 days 
vith IHlosone, 2.0 gm. daily in divided doses 
Clinical and radiographic responses were 
rapid. On the eleventh hospital day he com- 
plained of mild epigastric distress and passed 
two loose stools The temperature rose to 
109° 


ma his condition worsened, with the 


evelopment of a paralytic ileus and hyper- 
vrexla of L106 (orally Stool cultures 
elded he molytic staphylococci, coagulase- 


gative, which were resistant to the broad 
pectrum antibiotics and erythromycin. Vital 
igns remained stable. Treatment consisted of 
ice-packing, nasogastric suction, and two 4.0- 
gm. doses of neomycin. Four days later the 
irinary amylase, previously normal, rose to 
1,031 units per hour; thereafter recovery was 
neventful 


Side Effects. Of the 50 patients 
reated signs of toxicity (including 
Of these, 
and one complained of 


enterocolitis ) occurred 
had diarrhea 
nausea, which was relieved when the 
drug was taken with milk. Case 4, 
pneumococcal bronchopneumonia with 
pleural effusion, was treated for 32 days 
with Hosone, 1.0 gm. daily, with grad- 
ual resolution. On the thirty-fourth 
day, he complained of generalized pru- 
ritus, and the blood eosinophil count, 
previously normal, rose to 19%. This 


RESULTS WITH ERYTHROMYCIN PROPIONATE 71/545 


patient had mild hepatic cirrhosis with 
a reversed albumin-globulin ratio and 
a slight bromsulfalein retention of 7.5%. 
Discontinuance of therapy brought 
prompt subsidence of symptoms. 

Discussion. The subject of serum 
levels of erythromycin, oleandomycin 
and their derivatives has been org 
reviewed by Hirsch and Finland‘. 
single oral dose of iene 
cin, given after breakfast, will give a 
higher serum antibiotic concentration 
than erythromycin propionate. Erythro- 
mycin has greater antibacterial activity 
than does oleandomycin. Erythromycin 
propionate will produce higher levels 
of antibacterial activity when com- 
pared to a single antibiotic standard, 
whether it be erythromycin or oleando- 
mvein (Hirsch, Kunin and Finland). 

The present single-dose crossover 
study has confirmed this observation 
(Table 1). As shown by Hirsch and 
Finland‘, the blood levels for propiony] 
erythromycin and erythromycin §stear- 
ate might have been higher if our sub- 
jects had been fasted. Food seems to 
gastrointestinal absorption of 
erythromycin and its esters but not 
that of triacetyloleandomycin (Hirsch 
and Finland? ). 

The formulation of various prepara- 
tions of the erythromycin group of 
antibiotics has been extensively ex- 
plored by the pharmaceutical industry. 
E rythromycin propionate and tri: acetyl- 
ole ‘andomycin are virtually tasteless in 
comparison with their bases and salts. 
These antibiotic esters have been found 
to lose much less of their activity upon 
contact with gastric juice than is the 
case with their bases and salts. Erythro- 
mycin stearate is inactivated to a con- 
siderable extent by gastric juice. 
Erythromycin propionate and triacetyl- 
oleandomycin need not be dispe nsed 
in tablets with enteric coatings. Al- 
though the latter may protect the un- 
stable antibiotic bases from gastric in- 
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they delay intestinal ab- 
fact that these 
esters and their bases have 


activation, 
sorption. The antibiotic 
less activity 
against bacteria in acid media than at 
pH 7.4 (Table 3) ' signifi- 
cance in infected suppurative lesions. 
In a Reisch 
his coworkers’, blood levels 
tiple doses of erythromycin were com- 
pared with triacetvloleandomycin. Av 


levels, 2 


may be of 


crossover study by and 


after mul 


atter a 
signifi 


erage serum hours 
fourth 


cantly 


500 mg. dose, were not 
vy different. It has 
strated in the present study (’ 
that under 
mycin propionate, however, does give 
significantly higher blood than 
erythromycin. 


demon- 
Table 2 


conditions e ry thro- 


been 
similar 
le Is 


Erythromycin propionate appears to 
be effective in the treatment of Gram- 
positive clinical 
series thus far reported (Griffith et al? 
Perry, Hall and Kirby’, Smith 


Soderstrom® good were 


infections. In the 3 


and 
ob- 


tained in the therapy of pneumococ- 


results 


cal, streptococcal and staphylococcal 
infections. Our present study confirms 
those findings. In side- 
effects attributable 


been minor: 


general, the 
to this drug have 
nausea and diarrhea have 
The 
serious side-effects to erythromycin has 
Welch et al.?, in 
reporting 74 cases of enterocolitis fol- 
antibiotic therapy, attribute 
only one case to erythromycin. In pre- 
liminary toxicity with 
erythromycin propionate, [ee and his 
group® reported no significant patho 
logical changes in dogs. 

In our 


seldom occurred. incidence of 


also been minimal. 
lowing 
studies 


animal 


case of 
staphylococcal enterocolitis and pan- 
creatitis was The 
daily 


present series one 
encountered. drug 
administered in a dose of 
2.0 gm. for 11 days; diarrhea and fever 
the eleventh day. It is 
possible that superinfection might have 
been due to the drug. In general, 1.0 
gm. daily for 7 to 10 days appears to 


Was 


occurred on 
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be adequate for the usual infection 
encountered. 
Another patient, 
eosinophilia, was thought to have had 
a delayed hypersensitivity reaction. 
Strvker, Siegel and Grolnick", 
ing on the 


cin, state 


with pruritus and 


report- 
allergenicity of erythromy- 
that “the 


small as to be considered insignificant.” 


incidence is so 


Inasmuch as less erythromycin is ex- 


creted in the bile in cases receiving 


erythromycin propionate, the possibil- 
ity that this reaction could be related 
to he ‘patic dysfunction deserves further 
In the 


existing liver disea 


investigation. presence of pre- 
se, long-term chemo- 
therapy with large doses of erythromy 
cin propionate may be unwise. 
Summary and Conclusions. |. 


over 


Cross- 


studies, determining the concen- 


trations of ervthromvcin, oleandomvycin 
after 


carried out: 


and their esters single, random 


250-mg. doses were in ad 


dition, peak serum concentrations of 
ervthromycin and 


pionate 


erythromycin pro- 
after four § 
Blood samples were ob 

and 4 hours after the fourth 
The cup-plate method, employing 
Sarcina lutea, 
ard antibiotic 


were measured 


hour doses. 
tained 2 
dose. 

was used as the stand- 
Furthermore, the 
activity of erythromycin, ole andomycin, 


assay. 


and thei ‘Ir most active esters were meas 
ured against Staphylococcus 209P, em 
ploying turbidimetric technique at var 
ious pH levels. 

After a single dose, when compared 
on the basis of erythromycin activity, 
erythromycin propionate showed the 
highest average level. In the 
multiple dose study, comparing eryth- 
romycin and erythromycin propionate, 
serum levels were several times higher 
for the, propionyl ester. The antistaphy 


lococcal activity, 


serum 


for both erythromy 
and triacetyloleandomy 
markedly reduced as_ th 
media became acidic. 


2. Fifty patients w ith respiratory an 


cin propionate 
cin, Was 
more 
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soft tissue infections due to a variety encountered, one case of staphylococ- 
of Gram-positive organisms were treat- cal enterocolitis and one case of de- 
ed with erythromycin propionate. Re- layed hypersensitivity with pruritus 
sponse was favorable ‘in all but 5  and_ eosinophilia. Both necessitated 
cases. Two serious side-effects were withdrawal of the drug. 


) 
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THE introduction for clinical use of 
sulfonamides which are characterized 
by slow excretion and prolonged main- 
tenance of significant concentrations of 
free drug in the serum began with sul 
famethoxypyridazine in 1957 (Roepke, 
Maren and Mavyer®): A second com 
pound of this family has recently been 
t-sulfa- 
nilamido-2,6 dimethoxypyrimidine 


developed, sulfadimethoxine 


[ts administration is followed by high 
serum concentrations for 24 hours and 
moderate concentrations for 72 hours 

Boger*, Sawchuk‘ ). The usual sulfon- 
amide antibacterial spectrum has been 
noted to be present and toxicity studies 
in animals indicated a good therapeutic 
range (Sawchuk’). For the foregoing 
reasons, sulfadimethoxine may have 
special convenience in situations re- 
quiring prolonged therapy with sulfon 
amides. For example, the use of  sul- 
fonamides for the prophylaxis of group 
\ beta hemolytic streptococcal infec- 
tions in patients who have had rheu- 
matic tever is widely known: but the 
difficulties encountered with this type 
of prophylaxis, in the form of patient 
cooperation, are also noteworthy (Am. 


Heart Assn.'). Since less frequent ad- 


°Generously provided by Hoffmann-LaRoche 
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ministration is required to achieve 
prolong d blood concentrations of sul- 
fadimethoxine, this study was under- 
taken to ascertain its potential as a 
prophylactic drug in rheumatic fever 
patients when given at weekly inter 
vals. Lepper, Simon and Marienfeld® 
and Johnson, Mathews and Stollerman*, 
have similarly investigated the effect 
of sulfamethoxypvridazine as a prophy 
lactic agent in convalescent patients 
with rheumatic fever with good re 
sults. A comparison of the former 
study with this one is possible since the 
circumstances under which the data 


were obtained were simila 


Methods. Twenty-eight of the patients at 
Herrick House, the nvalescent home for 
patients with rheumat fever in Bartlett 
Illinois, were treated with sulfadimethoxine 
from Julv 20, 1958, to November 23, 1958 
Phe remaining patients at Herrick House were 
treated with penicillin or sulfadiazine. Some 
were on no prophylactic medication. Sulfa 
dimethoxine was given in a dose of 30 mg 
per kg. once weekly, and serum for sulfon 
amide concentrations were obtained just prior 
to the next weekly dose. The serum was 
stored in the frozen state and all determina 
tions were made after the study was com 
pleted. Only the free sulfonamide concentra 


1 | 


tion was measure¢ the Bratton-Marshall 


method?. 


» Inc., Nutlev, New Jersey 


rl 
‘ 

i¢ 
i¢ 


Phe 28 patients were observed over a pe 


riod of 257 patient weeks, and the 54 patients, 


onstituting the control group, were observed 
er a period of 179 patient weeks. Weekly 


vat cultures were obtained for group A 
eta hemolytic streptococci as in the previous 
Lepper, Simon and Marienfeld®). 
wenty-tive patients had three or more 
veekly observations 
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OF STREPTOCOCCAL INFECTIONS 


serum levels of sulfadimethoxine in this 
' 0.36). Only 7 of the 25 
patients had all determinations above 


study (t 


1 mg. per 100 ml. Among the other 
1S, the frequency of concentrations be- 
low this level ranged from 16.6 to 100%. 
The only characteristic of the group 


Patient number this figure 
123456789101 2131415617 22 242 


af 
O 
64 
4 24, 
3 5% leve 
84 e 7 
£ | 
4 Cc 
0- 
YT 
4 6 24 
Patient no this figure 
64 ~ RHO 
LI UT} 
24 | 
514328, 222164850930 17 
25 es 27 
Patient number from table | 
1.—Means of repeated determination of serum sulfadimethoxine concentrations one week 
the administration of a weekly dose of 30 mg./kg. The range represents + or — two 


ard errors 


The insert indicates by the solid bar the patients represented on the ordinate 


vhom the mean of the determinations were significantly different from the means of the 
patients represented on the abscissa. 


Results. seRUM CONCENTRATIONS. Table 
and Fig. | give the means and stand- 
rd deviation of concentrations of sul- 
idimethoxine in the serums of the 25 
tients who had three or more weekly 
leterminations. Six patients, who re- 
eived sulfadiazine taken from Lepper's 
tudy, are compared. There was no 
ignificant difference between the mean 
evels of sulfadiazine and the lowest 


with serum levels below 1 mg. per 100 
ml. which separated the groups was 
an average age of 8.9 vears, whereas 
the average age of the children with 
concentrations over 1 mg. per 100 ml. 
was 12.3 years. The average weight of 
the former group was 60 Ibs. (range 
48 to 85) while in the latter group, it 
was 92 Ibs. (range 50.5 to 144). Among 
the entire 114 serum concentrations in- 
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cluded nh Table l. 
order of magnitude of less than 1 mg 
LOO ml. 

On the other hand, as shown in Fig. 
the 


amide concentration among the 25 pa- 


5 were of the low 


pel 


mean value for the free sulfon- 


tients with three or more determina- 
tions were frequently significantly 
rABLI FREE SULFONAMIDE SERUM 
ADMINISTRATION OF 30 MIG 
Wkly 
Patient Deter \Vlea 
6 1.2 
I] | 
( (0) 
| l 
\ 7 } 
Vill 1.0 
IX 0.9 
X 5 O9 
5 0.9 
XIII 7 0) 
XIN 2.8 
\\ ) 
XVI 5 1.2 
XVII 0.6 
XVIII { 16 
XIX | 1.6 
XX { OS 
XXI 0.5 
XXII 
XXIII 
XNI\ L.5 
XX\ 1.7 
XXVI } 0.4 
XXVII | 0.7 
XXVIII } 1.7 
Potal 114 1.3 
Sulfadiazine 6 0.6 


Data from paper of Lepper, Si 
different. This illustrates that there was 
some consistency of the serum concen- 
tration in the same patient at the low 
point. Moreover, in some patients this 
therapy would appear much more ade- 
quate than in others. 

BACTERIOLOGICAL RESULTS. Among the 
group of 28 patients under treatment 


\Viedical scrences 
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with sulfadimethoxine, throughout the 
257 patient weeks, there was one posi 
throat beta 
hemolytic streptococci. Among the 54 


tive culture for group A 
untreated patients who were observed 
a total of 


positive throat cultures for group A 


179 weeks, there were four 


beta hemolytic streptococci. The one 
CONCENTRATIONS ONE WEEK AFTEI 
KG. OF SULFADIMETHONINI 
namide Con \\ Determ. Bel 
100 ml 100 ml 
2 ov N f Tot 
0.67 
(). | () 
0.71 ( 
0.32 95 
{ 
0.26 16.6 
0.67 71 
0.28 
O4.7 60 
() 35 
0.52 { 0) 
0.17 10 
0.26 20 
0.17 LOO 
0.52 | 5 
Q.22 75 
0.17 j LOO 
1.1 66 2/3 
0.2 () Q 
1.2 295 
L.0O5 0 0 
LOO 
0.48 15 
O.S3 | 4.3 
0.48 5 
0.43 


non and Marienfeld 


failure in prophylaxis occurred simulta 
neously with an outbreak of acute fol- 
licular tonsillitis in members of | the 
personnel, the onset of which was 
noted on October 26, 1958. Among thi 
staff, throat cultures were 
noted sporadically from October 26 
through November 23, 1958. As 


positive 


el 


} 
| 


Lattimer et al.: 


in Table 2 during this time there were 
104 weeks of observation of the person- 
nel with 7 positive cultures, 40 weeks 
with 4 positives in the untreated pa- 
tients and only | positive culture in 74 
weeks among the patients who were 
treated with sulfadimethoxine. 
Institution of therapy was prompt in 
patients with positive cultures and no 
recurrences of rheumatic fever occurred 
in either group. Antistreptolysin titers 
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nausea and vomiting with generalized 
ervthema of the skin. In this patient 
the symptoms subsided within 24 hours 
after the drug was stopped. Occasional 
complaints of headache were noted, 
but the drug had to be discontinued 
only in the 2 patients described. 
Discussion. The desirability of the 
simplicity of a drug which could be 
given at weekly intervals by mouth 
successfully to prevent the infection by 


rABLI OCCURRENCE OF POSITIVE THROAT CULTURES FOR GROUP A BETA 
HEMOLYTIC STREPTOCOCCL IMMEDIATELY BEFORE AND AFTER THE FIRST 
POSTTIVE WAS OBTAINED 


Patients 


Personnel Untreated Treated with 
of House Patients Sulfadimethoxine 
Date of No Vo Vo AY, Ni No 
Cultures Cult'd. Positive Cultd. Positive Cult'd. Positive 
Oct 1958 24 0) Q 14 
Oct. 13, 1958 24 0) j 0 14 0) 
Oct. 26, 1958° 1S 6 ] 0 
Nov » 1958 LS 5 0 15 
No 1958S 90) 0 6 2 16 0 
Nov. 16, 1958 24 () 11 l 14 0) 
Nov. 23, 1958 24 | 12 0) 14 0) 
Date on which first evidence of outbreak was obtained 


were falling at the time the throat cul- 
tures were positive, and they continued 
to decrease. The serum level of sulfa- 
dimethoxine was substantially lower in 
the patient who developed the positive 
throat culture than the mean for the 
entire group of the children. However, 
there were patients with serum levels 
below 0.5 mg. per 100 ml. who did not 
have positive throat cultures. 
rox Toxic 
occurred in 2 patients. One developed 
moderately severe angioneurotic edema 


REACTIONS. reactions 


associated with mild fever and discom- 
tort. 


blood 


Blood pressure, urinalysis and 


counts remained normal. The 


edema persisted for 6 days after the 
medication was stopped. Another pa- 


tient 


dey eloped fever of 


streptococci of children who have had 
rheumatic fever has been pointed out 
( Lepper, and Marienfeld® ). 
From the previous study with sulfa- 


Simon 


methoxypyridazine this goal seemed to 
be within reach in most patients, but 
the reliability of the plasma concentra- 
tion obtained indicated a narrow mar- 
gin of protection. When sulfadimethox- 
ine became available it was felt that 
similar to that pre- 
viously performed with the earlier 
analogue would indicate whether the 
new agent would be potentially more 
useful. 

In Table 3 it is evident that with 
each of the agents there is a rather 
wide range of the minimal blood con- 
centrations just before the next dose. 


an investigation 
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However, the levels were constant 
enough in the individual patients, 
though there were significant differ- 


ences between the means of multiple 
determinations on the same patient. In 
spite of this variability among patients 
the of the the 
drugs was of the same order of magni 


tuce It ot 


mean means tor two 


an arbitrary concentration 


| mg. per 100 ml. was used as a desir 
able level for the minimal value for 
the week, it was achieved 73% of the 
time by sulfamethoxypyridazine and 
only 60% of the time by sulfadimethox- 
TABLE 3.—COMPARISON OF RESULTS 1 
METHOXYPYRIDAZINE COMPARED W 
SULFADIMETHONXINI 
Weekh 
\ 
Pts. with Ri 
Multiple \ 
Obser Determ 
D vations tation 
Sulfamethoxy 
pyridazine 27 247 ( 
Sulfadimethoxine 95 114 ( 
Sulf pyridazine in Sulf tl 
ine. Since these studies were not done 


as a controlled study, the significance 
ol 


However 


a small difference is minimal. 
it that there 
for our hope that 
methoxine would offer a greater mar 
gin of safety. Hence with this drug as 
with the 
mended that the serum concentration 
obtained be after several 
weeks of treatment, and if it is below 
| mg. per 100 ml. the drug should be 
civen twice a week. 


h 


is clear is no 


support sulfadi- 


earlier analogue it is recom- 


measured 


In the study with sulfamethoxypyri- 
dazine the effectiveness was not dem- 
onstrated, because of the lack of beta 
hemolytic streptococci in the environ- 
ment. Johnson, Mathews and _ Stoller- 
man, however, have assaved this fac- 


dic al Scrences ° \lay, 1960 


In this study, because small 


outbreak of streptococcal disease 


tor?. a 
on 


curred in the personnel, the patients 


were subjected to a real risk. In this 
situation they tared better than un 
treated patients. However, this ex 
posure was not a severe stress, since 


antistreptolysin titers did not rise’ in 
either group ot patients and no acute 
rheumatic fever episodes occurred 


In this study, 2 allergic tvpe reactions 


occurred which required discontinu 


ance of the drug. This mav not repre 
sent anv real difference from the re 
REVIOUSLY OBTAINED WITH SULFA 
IYH THOSE FROM THIS STUDY WITH 
( 
f Deter f 
eans tor On mil 
h Patient Vi 
m 7) \ 
) 5.0 1.8 | 67 7 
10) 

sults with sulfamethoxypyridazin 
even though no patients developed 


reactions that required its discontinu 
ance in more than twice the period ot 
observation, since this was not an alter 
nate patient controlled study 


patients in 


Summary. Sulfadimethoxine wa 
to 


fever convalescent 


given a rheumati 


home mn a dose ( 
1) mg. per kg. weekly. Among the 2° 
patients who had 3 or more weeks o 
therapv, the mean minimal serum cot 
centration measured just before eac! 
subsequent dose ranged from 0.4 t 
3.3 mg. per 100 ml. The means wet 
relatively constant for each patient ani 
some patients had consistently 
values than others. Forty 


all 


per cent ¢ 
tha 


the concentrations were less 


| 


rH 
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| mg. per 100 ml. all except 7 pa- 
tients values were this low; in some, 
all were below this level, and in the 
rest a variable number were similarly 
inadequate. 

\ small outbreak of group A beta 
hemolytic streptococcal disease occur- 
red in the personnel near the end of 
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tients at the same time with 4 infec- 
tions. In the personnel there were 7 
positive cultures in 104 weeks of obser- 
vations. In the patients there were no 
rises in antistreptolvsin titer or recur- 
rences of rheumatic fever. 

(3) Two patients developed skin 
rashes and systemic symptoms that 


the study. In 74 patient-weeks of obser- necessitated discontinuance of the drug. 
vation there was one transitory infec- (4) These results are compared with 
tion among the treated patients. There ae previously reported in the same 
were 40 patient-weeks in untreated pa- institution for sulfame thoxypvridazine. 
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SUMMARIO IN INTERLINGUA 


Le Uso de Sulfadimethoxina in le Prevention de Infectiones Streptococcic 

in Patientes Rheumatic 

|. Sulfadimethoxina esseva administrate a 28 patientes de un asvlo pro conval- 
escentes ab febre rheumatic in un dosage de 30 mg per kg de peso corporee per 
septimana. Inter le 25 patientes qui recipeva le therapia durante 3 septimanas 
o plus, le valor medie del minimos del concentration seral determinate justo ante 
omne dose subsequente variava inter 0,4 e 3,3 mg per 100 ml. Le valores medie 
esseva relativemente constante in le patientes individual. In certe subjectos 
illos esseva uniformemente plus alte que in alteres. Quaranta pro cento de omne 
le concentrationes mesurate esseva infra 1 mg per 100 ml. Solmente 7 patientes 
habeva nulle determinationes infra ille nivello. In plure casos, omne le determi- 
nationes esseva infra illo. In le remanente patientes, un numero variabile 
de determinationes reflecteva ille inadequatia. 

2. Un minor eruption de morbo  streptococcic hemolytic beta gruppo A 
occurreva in le personal del institution verso le fin del studio. In un total de 
74 caliieeaieamanans de observation, un caso transitori de infection occurreva 
inter le tractate patientes. Durante le mesme te mpore, 40 se ptim: inas- aye 
de observation resultava inter le non-tractate patientes in le constatation de 
infectiones. Inter le membros del personal, 7 culturas positive esseva A 
in 104 septimanas-individuo de observation. In le patientes, nulle augmento 
esseva notate in le titros de antistreptolysina. Nulle recurrentia de febre rheu- 
matic esseva constatate. 

3. Duo patientes disveloppava un rash cutanee e symptomas systemic que 
rendeva necessari le discontinuation del droga. 

t. Iste resultatos es comparate con illos previemente reportate ab le mesme 
institution pro sulfamethoxypyridazina, 
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MALIGNANT DISEASE IN THE 


. AGED: REVIEW OF 16 YEARS’ 


EXPERIENCE IN A MODERN MEDICAL FACILITY FOR THE ELDERLY 


By ERNS1 


M.D 


AND 


(GERSON |. Lesnick, M.D. 


Central House Unit of The Home for Aged and Infirm Hebrews of New York 

New York, New York 
HE management of malignant dis- is 61 and the oldest is 98. Residents 
ease in elderly patients is assuming are admitted in all stages of health 
ever greater importance as the propor-  varving from those who are vigorous 


tion of older people in our population 
increases. There is no uniformity of 
opinion as to therapy in these condi- 
tions. Points of view are frequently 
expressed varying from an aggressive 
with radical 


therapy for premalignant lesions such 


approac h prophylactic 


as colonic polypi, to the opposite eX- 
treme of no therapy or, at most, pallia- 


tive control of symptoms because 
“cancer grows so slowly in old people.” 
This study was prompted by a de- 


sire to define the problem: to delineate 
the 


importance of malignant disease 


an institutional group of elderly pa- 
tients as a cause of morbidity and mor- 
talitv: and to ascertain the possibility 
ot ethcacious treatment of these lesions 
in such patients. The study was made 


possible by the records and experiences 


at the Central House Unit of The 
Home for Aged and Infirm Hebrews of 
New York, where a group of older 


men and women receive thorough med- 
ical supervision during their lives and 
where an 80% incidence of postmortem 
examinations permits a final evaluation 
ot their illnesses and of the treatment 
administered. 

During the period covered by this 
study the census of the Central House 
has varied between 510 and 529 pa- 
tients. The youngest present resident 
80/554 


and can live in apartment residences 


maintained by the home to those wh 
suffer from chronic illnesses of great 
severity continuous medical 


requiring 
ind nursing supervision. Most of thes 
at the Centra 
House Unit. The only significant excep 


illnesses are cared tor 


tion is major surgery, which is per 


hos 
pitals. These patients return to thy 
Central 
their further life. The average life ey 


formed in cooperating general 


House for convalescence and 


pectancy after admission to the Centra 


House Unit is 4 vears, 198 davs. 

Method. The necropsy protocols and cli 

ical records for all residents who died at tl 
Central House from 1942 through 1958 wer 
reviewed. Those who had evidence of mali 
nancy at time of death and those who h 
been treated for malignant disease duri 
life were selected for study. The records we 
then analyzed to attempt to answer the fi 
lowing questions 

1) What was the relative incidence of m 
lignant disease as a cause of death a 
as an incidental finding in persons dyii 
of other diseases? 

2) How often was the diagnosis establish 
prior to death? 

Was the diagnosis establishe 
ciently early to permit curative tre 
ment? 

1) In those patients dying without ant 
mortem diagnosis of malignancy, d 
symptoms exist that should have in 


cated the necessity for further studi 
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5 Was the what 


means? 

6) If untreated, what were the reasons? 

7)‘ Did treatment result in cure or give 
significant relief of symptoms? 


8) What 
valuable in detecting the onset of treat- 


lesion treated and by 


routine studies would be most 


able malignancy? 
9) What was the effect of advanced age on 
symptoms and clinical course of mialig- 


nant disease? 


Results. inciDENCE. From the opening 
of the laboratory facilities of the Cen- 
tral House in 1942 until January, 1958, 
there were 730 postmortem examina- 
tions; 310 (42.5%) in men and 420 
in women. Of these patients, 
119. (16.3%) had malignant 
Forty-four (37%) of them were men 
63%) were women. The inci- 


57 VA 


disease. 


and 75 
dence of malignant neoplasms in the 


rABLE 1.—SITE OF MALIGNANCY IN 


CENTRAL HOUSE UNIT OF THE HOME FOR AGED 


OF NEW YORK CITY 


M 


730 POSTMORTEM EXAMINATIONS. 


81,555 
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male deaths was thus 44 in 310 or 14%, 
and in female deaths 75 in 420 or 18%. 
The average age at death of this group 
of people was 80.1 years. The youngest 
was 64 and the oldest 94. 

The organs involved are noted in 
Table 1. Carcinoma of the gastrointesti- 
nal tract is seen to comprise 50% of the 
malignancies. The incidence is similar 
in male and The 
stomach and the colon including the 
rectum are each responsible for the 


female patients. 


same number of cases: approximately 
19% of the total for each. The genito- 
urinary system accounts for 16%, the 
breast 11%. The 
incidence of malignancies in 
women alone is 17%. Other sites each 
account for but a few cases. It is of 


lungs 13% and the 
breast 


THE 
AND INFIRM HEBREWS 


Site Male Female Total % 

G.I. TRACT 26 33 59 19.6 
Esophagus ] l 0.8 
Stomach 10 13 23 19.3 
Duodenum 0 0.8 
Colon 5 S 13 10.9 
Rectum 3 6 ) 7.6 
Pancreas 3 3.4 
Biliary System ] 3 4 3.4 
Liver i 0 4 3.4 

G.U. SYSTEN 7 12 19 16 
Prostate 9 0 2 1.7 
Bladder 5 ] 6 5.0 
Kidney 0 2 2 
Ovary 0 5 5 4.2 
Uterus 0 4 3.4 

Breast 0 13 13 10.9( 17° ) 

Lung 7 | 14 11.7 

Tonsil 0 l l 0.8 

Thyroid 0 1 0.8 

Skin ( Melanoma ) l l 2 Mes 

Leukemia ] 3 25 

Lymphosarcoma 0 3 3 2.5 

Bone l l 9 ry 

Metastatic (No primary noted ) 0 2 2 het 

TOTAL 44( 37%) 75(63%) 119( 100%) 


ec 
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interest that in this group there are but 
2 cases of grossly obvious carcinoma of 
the prostate sufficient to be of clinical 
significance 

MIORTALITY. Ninety-one patients 
76.5%) of the total died of the malig 
nancy. In 23.5%, death was from other 
causes and the malignancy was either 
under control from treatment or was 
an incidental postmortem finding. It is 
thus obvious that carcinoma is a sig- 
nificant cause of death in elderly pa- 
tients: 12.57 of all deaths in this group 
of patients were directly due to this 
disease 

MIULTIPLE TUMORs. Thirteen patients, 
11% otf those with cancer, had more 
than one malignant tumor during their 
life-time. The second tumor arose any 
where from 1% to 36 vears after the 
first. In this study, thev were classified 
by the lesion responsible for their 
death. Three of these patients had pre- 
vious treatment of carcinoma of the 
breast by radical mastectomy and many 
vears later two. of them. developed 
carcinoma of the other breast. One 
died of a carcinoma of the colon. Six 
patients had been successfully treated 
for epitheliomas of the skin some tim« 
prior to the development of a visceral 
malignancy. Two patients had leukemia 
in addition to other carcinomas. One 
patient had two simultaneous bowel 
lesions. One had a carcinoma of the 
ovary in addition to a carcinoma of 
the uterus, another patient a carcinoma 
of the pancreas in addition to a carci- 
noma of the stomach. These 14 ma- 
lignancies occurred in 13 patients since 
one patient had three lesions. 

Clinical Features. pIAGNosis. An out- 
standing feature of these cases is a lack 
ot symptoms early in the course of their 
disease. These patients are accustomed 
to a variety of aches and pains and 
sO pay little attention to new ones. It 
is even possible that sensitivity to pain 
is decreased in older people. Many of 
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the patients had some degree of cere- 
bral damage, most often on an arterio 
sclerotic basis, that further complicated 
the obtaining of a valid history. It is 
therefore understandable that the most 
common initial symptoms recorded 
were weight loss and anemia. These 
frequently preceded any other symp- 
toms tor a period of vears. The aver- 
age duration of unexplained weight 


loss betore other symptomatology, in 


TABLE 2.—PRINCIPAL EARLY SYMP 
TOMS NOTED IN 119 ELDERLY PA 
MENTS WITH CARCINOMA 


Symptoms Number 
Weight Loss 14 
Mass 17 9 
Anemia 42 
Pain 6 0) 
Melena 24 20 
Anorexia 19 16 
Diarrhea 12 10 
Vomiting q 
Urinary Complaints 7 6 
Vaginal Bleeding 6 5 
Constipation 
Jaundice 5 } 
Low grade fever 5 
Cough 
Hemoptysis 2 
Hematemesis 


the 21 patients for whom it was the 
first manifestation of illness, was 2 
vears. Similarly, a secondary anemia 
was the initial manifestation of illness 
in 16 patients and preceded any othe 
svmptoms for an average of 15 months. 
The principal initial symptoms are 
listed in Table 2. The nonspecific 
nature of the more frequent manifesta 
tions is quite apparent. The lesson to 
be learned is obvious. Anemia and loss 
of weight in elderly patients indicates 
the need for radiographic study. The 
high incidence of melena pleads for 
routine examinations of stool for occult 
blood. 
In spite of the difficulties, a correct 
diagnosis of the patient's disease was 
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established prior to death in 79 (667 ) 
of the patients. In 6 others, a diagnosis 
of intra-abdominal malignancy was 
made, but the site was incorrectly 
patient with 
a carcinoma of the duodenum, 2 with 
carcinoma of the pancreas, one with a 
carcinoma of the gallbladder, one with 


specified. These were: 


a carcinoma of the common bile duct, 
primary carcinoma of 
the stomach with he ‘patic metastases 


and one with 


and obstructive jaundice due to either 
metastatic disease or to a carcinoma of 
the pancreas 

This leaves 34 patients, 29% of the 
total, who died without a proper diag- 
nosis. Eleven were essentially asympto- 
matic until death from an intercurrent 
illness. Six patients died very rapidly 
after their admission to the Central 
House before studies could be com- 
pleted. Five patients had mental aber- 
rations that precluded sufficient cooper- 
ation for studies. In but 12 cases would 
a more vigorous approach such as 
routine roentgenographic studies have 
vielded a greater salvage. 

rREATMENT. Forty-two malignancies 

55%) were treated actively. Surgical 
extirpation, Roentgen-ray irradiation, 
physical destruction of the tumor by 
coagulation or fulguration and hormone 
therapy were all used. Fifteen of the 
patients received more than one modal- 
itv. The primary therapy in 23 cases 
was surgical excision of the lesion; in 
10, intensive irradiation with Roentgen- 
ray or radium: in 7, chemotherapy and 

fulguration of the tumor. 

\s one would expect, the best long- 
term results were achieved in the pa- 
tients treated by surgery, although 
long-term survivals were achieved by 
radiation of lymphomas and by hor- 
mone treatment of gree ‘of the 
breast and prostate. Local fulguration 
of a tumor of the bladder gave a long- 
term arrest, whereas similar treatment 
of a rectal lesion was followed by 
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prompt local and later systemic recur- 
rence and death. 

The average duration of life of the 
treated cases was 5.4 years. Eleven pa- 
tients (25% of the treated group ) were 
free of evidence of malignant disease 
at necropsy after death from another 
illness. In 13 patients, 31% of the treate ra 
group, the disease did not appear to be 
influenced by the treatment. The re- 
maining 18 patients achieved signifi- 
cant palliation for an average of 4 
vears before succumbing to recurrent 
disease. 

Seventy-nine 
treated for their tumors. In 34 instances, 
a diagnosis was not established. Seven- 


patients were not 


teen of these patients had no symptoms 
from their tumors. Twenty-seven pa- 
tients had advanced lesions at the time 
of diagnosis so that treatment would 
have been futile. 
ill from advanced cardiovascular, renal 


Ten patients were so 


or cerebral cliseases as to be considered 
untreatable. Eight patients refused 
surgical therapy. 

Postmortem examination disclosed 
that of the 79 patients untreated, 11 still 
had localized disease at the time ol 
death and could have been treated 
successfully, 

DURATION OF THE DISEASE. An attempt 
was made to determine the time of 
onset of the disease or at least the 
time of advent of the earliest symp- 
toms and so to estimate the total dura- 
tion of illnesses. The errors are obvious 
and it must be assumed that the dura- 
tion of illness so determined, is merely 
a minimum value. There was consid- 
erable variation in the duration of dis- 
ease with the site of the primary tumor. 
Since the longer durations were noted 
in locations where symptoms appe ar 
earlier, this confirms the impre ssion of 
prolonged silent intervals in these dis- 
eases. The overall average duration of 
life after the first appearance of symp- 
toms of malignancy was 3.4 vears. The 
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duration for sites with a_ significant 


number of cases (10 or more) is shown 
in Table 3. The duration varies from 
one year for the biliary tract to 10 
vears for the breast.: This latter pro- 
longed survival is particularly note 


worthy 


rABLI DURATION OF LIFE FROM 
ONSET OF SYMPTOMS FOR VARIOUS 
SITES 


Treated ntreatec 


Cases Cdses 
Site Years Years 
Stomac! 6 
Colon and Rectum 6 no 
Bili Tract 1 Pancreas L.5 
Urinary Tract L.0 
Geni 
Bre: 10 
Lan .( 


The range of longevitv after onset 
of symptoms does not support the con 
tention that malignaney in elderl 
people is relatively benign but rather 
indicates that these 
identical, at 


illnesses. if not 
e comparable at all ages. 
PREVIOUS STUDIES. Studies of the inci 
dence of carcinoma in old age have 
been made by Howell and Piggot', 
\Monroe*, and Mulligan® Although 
these studies differ somewhat from the 
present study in that the cases reported 
came from the services of general hos- 
pitals rather than from a_ residence 
home, it is nevertheless of interest to 
compare the results. The present series 
probably more representative of the 
situation in the general population, al- 
though there is undoubte dly substantial 
selection of material even in this group. 
Zeman* made similar studies but has 
not published them. He _ has kindly 
made his data available for comparison. 
He studied the ne ‘cropsy findings in 700 
pe ople 60 years of age and over at The 
Mount Sinai Hospital in New York City 
from the year 1933 to 1941. He noted 
an incidence of carcinoma of 223 cases 


in 700 necropsies (32° Twenty-seven 
of these tumors (4%) were merely inci- 
dental necropsy findings and not re 
lated to the cause of death. 

Howell and Piggot! studied 2,221 
necropsies in patients aged 65 or over 
at the St. John’s Hospital, London, 
England. They found a 28.2% incidence 
of new growths 624 cases 

Monroe“, in 1951, published a com 
prehensive study of disease in old age 
He reviewed the records of 7,941 indi 
viduals over the age of 61 years who 
entered the out-patient or in-patient 
medical service of the Peter Bent Brig 
ham Hospital in Boston, Massachusetts 
from March, 1913, to March, 1943. Neo 
plastic lesions were discovered in 1,110 
patients | 13.9% of the total). The 
necropsy incidence was 24.2% and the 
clinical incidence alone, without nec 
ropsy verification, was 12.0%. 

Mulligan* in 1959 reviewed the nec 
ropsy protocols over a 15-year interv: il 
from 1940 to 1955 at the ¢ ‘olor: ido Gen 
eral Hospital. There were 257 cance 
patients 70 years of age or older. This 
represented 22.6% ol all necropsies 
during this time. There were an addi 


tional 25 incidental cancers (2.2%) that 
did not contribute to the patients 
deaths. 


The higher necropsy incidence in ; 
these series than our 16% is to be e) 
plained by the fact that all of the: 
series emanate from general acute ho 
pitals. The lower clinical incidence 
Monroe's series is partially explicabl: 
by incomplete clinic: il diagnoses but is 
also attributable in part, to the f 
that the clinical group contains patie 
who are still living (and may late 
develop malignancies ‘ve fore they dit 

Table 4 shows the relative rates for 
different sites in each of those series 


The relative incidences are quite com 


parable; the differences noted are prob- 
ably within sampling error. 
In all the series, the gastrointestina 
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tract was responsible for more than 
half of the tumors. In this system, the 
stomach was the most frequent site 
with from 14% to 23% of all lesions and 
the colon, including the rectum, second 
134 
marked discrepancies are explicable by 
the source of the data. Thus the ab- 
sence of deaths due to carcinoma of the 


with trom to 27%. The occasional 


M 
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rABLE 4.—RELATIVE INCIDENCE OF 
Site Howell & Piggot Monroe 
G.I. TRAC 58.1 51.9 
Esophagus 9.1 3.1 
Stomach 17.4 23.3 
Colon 16.4 
Rectum 3.8 
Pancreas 1.6 5.0 
Biliary Tract 66 3.8 
Liver 9 4 OS 
Duodenum 
Small Intestine 1.6 0.6 
GENITOURINARY 14.0 92.0 
Penis 0.] 
Prostate 3.4 10.5 
Bladder 3.0 5.5 
Kidney 9 
Ovary 
6.0 
Uterus 9.4 
lestes 0.1 
reast 2.6 6.7 
14.4 6.2 
NI 3.3 1.8 
yroid 0.5 
n 0.1 
mphoma 0.6 
0.1 0.7 
ther 6.5 8.0 
reast in Zeman’s study is accounted 


r by the fact that obvious terminal 
not admitted to the 
spital in question. Patients who are 
eated for breast carcinoma at that 
ospital die elsewhere. Mulligan’s series 
distorted by a predominence of male 
itients, the ratio of males to females 
is 2.95 to 1. This partially accounts 


ilignancies are 
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the grossly higher incidence of 
prostatic carcinoma and the very low 


incidence of breast and uterine carci- 


tor 


nama. 
Discussion. We can now return to 
our original questions and see how 


they have been answered. Sixteen per 
cent of the Central 
House had evidence of malignant dis- 


those dying at 


DISEASE AT VARIOUS SITES 


Incidence 


Zeman This Series 


Mulligan 
64.0 14.9 49.6 
1.7 L5 0.8 
19.2 13.8 19.3 
19.0 10.9 
8.5 5.4 7.6 
7.6 6.9 3.4 
3.4 
0.9 1.1 3.4 
0.4 0.8 
0.4 
13.2 22.6 16.0 
0.4 
13.1 1.7 
6.7 1.2 5.0 
2.6 1.9 1.7 
05 1.2 
05 3.4 
10.9 
10.3 8.4 11.8 
2.2 3.8 0.8 
0.5 1.1 0.8 
O5 3.1 1.7 
1.6 5.0 
- 1.7 
5.0 9.6 ix 


ease at time of death or prior to death 
and three-fourths of these or 12% of 
the entire group, died of the malignant 
disease. Diagnosis was established prior 
to death in two-thirds of the patients 
and could have been made in another 
8%. In a little over a third of the pa- 
tients diagnosis was established at a 
time when treatment could be. insti- 
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tuted with In another 


third, earlier diagnosis might have per 


SOME SLCCESS. 
mitted more vigorous treatment. Treat 
ment gave significant palliation in two 
thirds of those treated and resulted in 


cure of the disease in one-fourth of 
those treated. The best results were 
obtained in carcinomas of the gastro 


intestinal tract and breast. 

Symptoms are often vague and non 
specific in elderly patients. They can 
not be diflerentiated from the ubiqui 
tous minor aches and pains afflicting 
these people. Early diagnosis depends 
upon routine measurements of weight, 
blood hemoglobin concentration, eryth 
rate, and occult 


rocvte sedimentation 


blood in the stool, followed by inten 


ot 


showing abnormalities on these deter 


sive investigation those patients 
minations. Such a program should give 
significant increments of longevity and 
comfort to this population, since ade 
quate treatment can be accomplished 
sately and is relatively successful. 

The management of elderly patients 
IS a complex process. In these instances 
to 


vounger patients, the physician must 


an even greater degree than 


consider his entire patient and not 


merely an individual disease. These pa 
be 


amples of given diseases, for they all 


tients can not considered as ex 


demonstrate the result of the action of 


Varlous pathological processes over 
variable periods of time. The effect of 
all of them must be evaluated in their 
relationship to contemplated therapy. 

The therapeutic goal must be clearly 


defined. When there is a choice. shall 


we seek to prolong life or to increase 


comfort? There are not any neat solu 


tions. Each case requires the exercise 
of that nicety of judgment which is the 


REFE 
lL. Howell, T. H., and Piggot, A. P.: Geri: 
2. Monroe, R. T.: Diseases in Old Age. Ca 
3. Mulligan, R, M.: Cancer, 12, 970, 1959. 
1. Zeman, F.: Unpublished data. 
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result. of both conscious and subcon 
scious evaluation of a multitude of 
variables and the evaluation of ill 
defined conflicting probabilities. The 
basic data that permit these evalua 
tions, when it is anything in addition 


to clinical impression, must be the sort 
of summation and statistical evaluation 
of the results of management and treat 
ment of patients such as those herein 


presented, The facts individual 
] 


observations always exist but the sum 


mation gives them a certain concrete 


ness that assists our reasoning 
Summary. The incidence and results 
of management of malignant disease in 
a home tor the aged has been reviewed 
Sixteen per cent of patients dying at 
the Central House Unit of The Hom« 
for Aged and Infirm Hebrews of New 
York had ol 
ease prior to death or at postmortem 
of them 


died of the malignancy. Tumors of the 


evidence malignant cis 


examination. Three-fourths 
gastrointestinal tract comprised 19.6 
the genitourinary tract, 16%; the lungs 
11.9% and the breast, 10.9%. Diagnosi 
was established prior to death in tw 
thirds of the patients. In a little ove 
one-third of the patients, diagnosis wa 
established to 
treatment with some hope of succes 


early enough permit 


Treatment gave significant palliation in 
two-thirds of those treated and result 
the 


disease one-fourth 


in cure oft in 
of those treated. 
This study indicates the need tor 


simple screening tests, such as blo« 
and stool examination, and freque: 
weight measurements in older in 
viduals. The excellent response to th 
apy in many of our Cases emphasiz s 
the value of early aggressive therap\ 


even at advanced ages. 
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SUMMARIO IN INTERLINGUA 


Morbo Maligne a Grande Etates 
Revista de 16 Annos de Experientia in Un Moderne Installation 
Medical pro Ancianos 

I's revistate le incidentia e le resultatos del tractamento de morbo maligne in 
im asvlo pro ancianos. Dece-sex pro cento del patientes moriente al Casa Central 
lel Home pro Ancian e Infirme Hebreos a New York manifestava evidentia de 
morbo maligne ante le morte o al nec ropsia. ‘Tres quartos de istes moriva per le 
malignitat fumores del vias gastrointestinal representava 49,64, del vias 
enitourinari 16%, del pulmones 11,9%, e del pectore 10.9%. Le diagnose esseva 
establite ante le morte in duo tertios del casos. In levemente plus que un 
tertio, le diagnose esseva establite satis precocemente pro permitter le initiation 
de un curso therapeutic con alicun spero de successo. Le tractamento effectuava 
grados significative de palliation in duo tertios del casos tractate e resultava in 
un curation in un quarto de istos. 

Iste studio indica le desiderato de un simple test de detection, per exemplo 
ar sanguine e feces, e frequente mesurationes del peso 
de subjectos de etate avantiate. Le excellente responsa al therapia in multes 
de nostre casos illustra le valor de un prompte e aggressive therapia mesmo in 
patientes de grande etate. 
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INCIDENCE OF HYPOTHYROIDISM. IN MORE THAN ONE 


MEMBER OF 


By \IARSHALI 
PARIS, 


fue clinical manifestations of thy 


roid deficiency in humans are so ex 
tensive and complex that investigation 
of any one area seems, unavoidably, to 
lead to the 
plained facts and speculations which 
Such a se- 


recently 


discovery of new unex- 


warrant additional study 


quence ot events occurred 


during an investigation of the incidence 
and diversity of symptoms associated 
with early or “partial” hypothyroidism 
as described by Starr and colleagues? 

Each patient with proven or sus 
thvroid deficiency 


pected Was re- 


quested to complete a questionnaire 
listing fifty-two of the symptoms that 
might occur in the protean hypothy- 
roid-hypometabolic state. Final tabu- 
lation of the symptoms reported in the 
questionnaire were intormative. They 
tended to confirm the clinical impres- 
that 


such is 


sion psychody namic symptoms 


nervousness, tension, mood 


swings, irritability, feelings of inade- 
quacy frustration, and multiple pho 
bias, though uncommonly stressed in 
the textbook picture of hypothyroidism, 
are as common as complaints of fatigue 
and lethargy. An unexpected finding 
which eventually led to a new investi- 
gation came from the frequently vol 
that 


patients spouses had many of 


unteered statements several of 


these 
the same complaints and should be 


investigated along similar lines. On 


following up such suggestions, it was 
found 


that 
] 


3 cases of well- 
documented hypothyroidism attending 


among 12 


the clinic, varying degrees of thyroid 


FAMILY 


GoLpBErRG, M.D.°{ 


deficiency existed in either husband o1 
wife or parent and child in 15 of 57 
of this 
re port is to present the laboratory data 
related 
these families and to discuss the pos 


°6 families. The purpose 


to thvroid function studies in 


sible etiology and _ significance of the 


findings 


Methods and Materials. Interested in what 


eemed to be a significant and previously un 


1 incidence of hypothyroidism occur 


reportes 
vember of a family 


rin in more than 


to contact and screen 


fa family once a diag 


ttempt was mace 


ill tilable member 


nosis ot hypothyroidi Was established in 


one member of the family. Such an under 
taking presented more difficulties than antici 
pated, and although there were 108 hypo 
thyroid patients in the original clinic series 
it was possibli to ont t and ey iluate only 


families. Of this 


mber, hypothyroic 


Was cliagnose¢ Ith Man Om member in 
he bal vilic S 

The patients ranged in age from 15 to 50 
ears as shown in Table 1, patients beyond 
the fifth decade bei uncommon in al 


pe riod ot 


from 4 t 
with an over-all average of 10.5 


pulation The 


overseas 


observation and treatment 


varied 
months 
recuracy of 


months lo insure the 


i. diagnosis of hypotl Vroldism, no 
| 


who did not 


pel nt 
patient wa 
obtair 


included in this series 


a Satistactory response both objectively and 


subjectively, to properly 


roid hormones desiccated 


idministered thy 
1-tri 


lditional 9 patients wh 


thyroid 
iodo-thvronine ). An a 
thought to be 
wert 


were clinically hypothyroid bi 


mvself or my colleagues likewise ex 


cluded because ot equivocal 


laboratory data not fully 


pre-treatinent 
documenting th 
diagnosis. 

A di 


termines 


agnosis of hypothyroidism was ce 
] 
| by: 1) an 


whic h a 


initial interview durin 


comprehensive history take 


and a thorough physical examination mad 


Former Captain, Medical Corps, 196th Station Hospital 
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with special emphasis on findings pertinent 
to the metabolic status of the patient, such 
is thyroid enlargement or the delayed 
character of the Achilles ten- 
on reflex protein-bound iodine (PBI 
levels determined by a modified Barker tech 
nique using both a baseline blood sample 


‘hung-up” 
d 


ind a second sample drawn 24 hours after 
the intramuscular injection of 10 international 
units of a potent thyrotropic hormone prepa- 
ration®; 3) an electrometric recording of the 
tree Achilles tendon reflex as measured by 
the kinemometer, an apparatus devised and 
reported on in the medical literature by 
Lawson ind employed in our clinic since 
hortly after the appearance of Lawson’s 
report; 4) determination of the serum. cho- 
lesterol and basal metabolic rate (BMR) by 
standard techniques 

Although not incorporated into the thyroid- 
vetabolic work up of the average patient, 
the following laboratory results, when car 
ried out with another diagnosis in mind, were 
ften of value in suggesting the possibility of 
hypothyroidism: flat oral glucose tolerance 
low voltage 


Liebhold- 


Schuechk28), vaginal smear with subnormal 


est (Kupperman and Epstein! 


liogram (Starr and 


lectrocars 
trogen effect, low urinary 17-ketosteroids in 
nales, and sluggish sperm motility on sperm 
ilysis in males (Farris and Colton® ). 
INTERPRETATION OF THYROID FUNCTION 
ests. Previous experience with several hun- 
lred PBI determinations done in our labora- 
ry has led to the acceptance of 4.0 to 8.0 
gy. as the normal range for euthyroidism. 
\ further aspect to the interpretation of the 
PBI value has been the finding that, al- 
though a PBI reported in the normal range 
a case later shown to be unequivocally 
pothyroid is not uncommon, the converse: 
imely, a low PBI in a patient who other- 
se lacks the clinical features of hypothy- 
idism or fails to make the expected re- 
onse to adequate thyroid hormone replace- 
ent, or both, is decidedly rare. It is there- 
re our practice to accept a PBI below 4.0 
as suggestive evidence of hypothyroidism, 


hile a PBI of 4.0 ug. or above in a clin- 
illy suspect individual is under suspicion of 
ult iodine contamination unless there is 
rise of 1.5 ug. or more in the PBI following 
yrotropic hormone (TSH) (Bishopric, 
urett and Nicholson!, Schneeberg, Perloff 
d Levy!®). An alternate explanation for 

PBI above 4.0 ug. which fails to respond 
nificantly to TSH is offered by the work 
Jeffries et al.12 dealing with “low thyroid 


Supplied as Thyreostimuline by the Endopancrine Laboratories, Paris. 
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reserve.” In general, however, the lack of 
thyroid reserve is believed to be uncommon 
in the patient who has not undergone prior 
treatment with radio-iodine,., or thyroid sur- 
gery. Considering that sources of iodine con- 
tamination of the PBI are regrettably num- 
erous (various Roentgen-ray contrast media, 
medications containing iodine; common use 
by the military services of iodine-containing 
pills to decontaminate the drinking water dur- 
ing field problems), it is believed that the 
patients listed in Table 1 with normal base- 
line PBIs but whose PBIs failed to rise 1.0 
ug. or more post-TSH, probably represent 
cases of primary, rather than “low reserve,” 
hypothyroidism. The TSH used was deter- 
mined to be potent by testing each batch 
on 5 controls: the average rise in PBI being 
2.6 ug. post-TSH with a range of 1.8 to 
1.0 ug. 

Experience with the Lawson kinemometer 
has shown it to be an accurate and rapid 
means by which one can screen patients for 
hypothyroidism and “euthyroidal hypometabo- 
lism” (Kurland, Hamolsky and Freedberg! ), 
and has proven of immeasurable value as a 
diagnostic and prognostic device, ideally 
suited for a busy outpatient clinic. A second 
report by Lawson!® comparing the duration 
of the contraction phase (S-D interval) of 
the Achilles reflex with the existing thyroid 
status of the patient as pre-determined by 
more conventional parameters of — thyroid 
function, has demonstrated an accuracy. of 
94% in diagnosing hypothyroidism. 

A comparison of the S-D interval of the 
kinemometer with the results of the PBI 
response to TSH in 84 cases of suspected 
hypothyroidism have, likewise, shown a high 
degree of accuracy, well over 90%, in dis- 
tinguishing between euthyroid and hypothy- 
roid patients. It has been my experience, how- 
ever, that the S-D interval prolonged beyond 
the normal range of 140 to 240 milliseconds 
(as measured on ordinary electrocardiographic 
paper) is not specific for hypothyroidism 
since it also occurs in “euthyroid hypometab- 
10 and is, in fact, the best available 
objective criterion that can be employed in 
the diagnosis of that condition. For this rea- 
son, it is probable that the state of the tendon 
reflex is a qualitative measure of the periph- 
eral or end-organ response of the body to 
thyroid hormones rather than a reflection of 
the output of active hormone by the gland 
itself. The kinemometer recording is similar 
in this respect to the BMR and serum choles- 
trol, but has the added advantage of being 
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9? 666 The American Journal of the 
unaffected by emotional stimuli which could 
alter the BMR, or systemic factors (such as 
hepatic or biliary disease) which could el 
vate the total cholesterol. 

My belief in the superior accuracy of th 
kinemometer in comparison to the BMR_ is 
furthe1 strengthened by results- obtained in 
10 patients who had both kinemometer tra 
ings and BMRs recorded on 3. consecutive 
days. Although the S-D interval of the kin 
mometer varied less than 10 milliseconds 
the BMR in 7 out of 10 cases dropped sig 
nificantly on each succeeding day, with th 
last reading most closely approaching — the 
estimated metabolic status of the patient and 
comparing best with the kinemometer valu 
In view of such experiences, and because of 
convenience to the patient, the kinemometer 
is used to gauge the metabolic response of 


patients put on either desiccated thvroid o1 


l-triiodothyronine in preference t the BMIR 


Or serum chol ste rol 


Results. The results of the laboratory 
data and pertinent clinical symptoms 
of each of the 31 patients included in 
this study and who made up the 15 
family groups are presented in Table 1. 
Baseline PBIs ranged from 1.9 to 5.9 
ug., With an average value of 3.45 xg. 
for the group. The PBI response 24 
hours post-TSH ranged from 0 to 1.2 
ug., With an average rise of 0.28 xg. 
Since patient C.C. had been taking 
thyroid for the past vear, the second 
PBI was drawn 48 hours post-TSH 
rather than 24 hours and it is the 48- 
hour value which is shown in Table 1. 
Initial BMRs in 28 patients ranged 


from —28% to +3%, five results being 
in the normal range of 10% to +102. 
The BMR value for the group as a 
whole averaged —15%. The S-D inter- 


val of the kinemometer was prolonged 
beyond 240 milliseconds in 27 of 30 
patients, ranging from 240 to 300 milli- 
seconds and averaging 260 milliseconds 
for the group. Serum cholesterols var- 
ied from 200 to 410 mg. with 19 out 
of 30 values above 250 mg. The aver- 
age cholesterol was 278 mg. for the 
entire group. 

Treatment of the hypothyroid state 
consisted of desiccated thyroid in av- 
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erage daily maintenance doses of 150 


to 180 mg. in 19 cases and I-triiodothy- 


ronine in average daily amounts of LOO 


to 125 ug. in 12 cases. The latter group 
consisted of patients with thyroid en 
largement, obesity, or infertility prob 
lems and were given |-triiodothvronine 
in an investigatory capacity. 

Post-treatment PBL values in the 19 
patients treated with desiccated thy 
roid ranged from 4.5 to 7.3 y»g., the 
average being 5.8 ng. Since triiodothy 
ronine lowers PBI, this parameter can- 
not be employed to measure metabolic 
response. What is believed to be an 
optimum S-D interval of 200 millisec 
onds was sought in all cases and 
achieved in 25 of 31 cases. For reasons 
previously mentioned, BMRs were not 
routinely used to follow patients on 
thyroid hormone therapy. Of the 19 pa 
tients with pre-treatment serum cho 
lesterols above 250 mg., serial or re 
peat cholesterols were pe rformed in 15 
Following therapy serum cholesterol 
levels decreased 30 mg. or more in 14 
and returned to normal limits in 12 
the average fall in cholesterol being 
15 mg. per patient for the group. 

Over-all clinical Improvement a 
judged by objective data and by sub 
jective relief of symptoms believed ti 
be secondary to thyroid deficiéne 
were considered to be excellent in 17 
patients (75% of symptoms relieved 
and good in 14 patients (50 to 75‘ 
of symptoms relieved ). 

While the present series of cases i 
admittedly small, a statistical analvysi 
is not required to recognize that th 
finding of hypothyroid states in 2 « 
more members of 15 families out of 57 
families tested is highly significan 
Whether or not such a high incidence 
(26%) exists among the families of p 
tients with hypothyroidism at large c: 
be proven or disproven only by tl 
proper investigation of such famili 
and by pooling the available data. 

Discussion. Whether a state of pa 
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tial or mild hypothyroidism exists be- 
tween the extremes of euthyroidism 
and frank myxedema and whether such 
a metabolic state not only exists but 
is both common and widespread, is, 
unfortunately, still an unsettled issue. 
It is hoped that the wide divergence 
of sli regarding incidence of hy- 
pothyroidism in the population at large 
will be resolved in the near future. 
Lowrey, Ware and Starr'*, basing their 
conclusions on results of PBI determi- 
nations carried out on several thousand 
industrial workers in California, have 
estimated that no less than 5% of the 
entire adult population has some de- 
cree of thvroid deficiency. Our own 
dealing with a military 

approximately 10,000 
and personal contact with about 20% 


experience 
population of 


of the potential case material) is some- 
what less than Starr's estimate, but ap- 
proached the incidence figure .of 3 
to 4 

It is intriguing to speculate why an 
endocrinopathy which was pre viously 
considered to be uncommon. should, 
in fact, be commonly encountered in 
evervday practice, especially in patients 
whose complaints are rather vague 
ind involve several bodily svstems, in- 
cluding the psyche. A possible explan- 
ition may be found in the recent work 
of Roitt and Doniach'S, and others 
Witebsky, Rose and Shulman**) which 
convincingly established an auto-im- 
mune mechanism to released thyro- 
‘lobulin and other thyroid antigens as 
the underlying etiology and pathogene- 
sis of the majority of cases of chronic 
thyroiditis and spontaneous myxedema. 
Such findings are particularly pertinent 
to the cases under discussion for, after 
areful questioning of these patients, 
it was found that a bout of mumps 
had occurred in one or both members 
t 4 of the 15 families some 3 to 12 
months before the onset of their hypo- 
metabolic symptoms. Since the mumps 
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virus has been incriminated as an etio- 
logical agent in acute and subacute 
thyroiditis ( Blattner* ), it is conceivable 
that a subclinical thyroiditis was a 
manifestation of the mumps viremia, 
leading in time, via an auto-immune 
to thyroglobulin-like sub- 
stances released by the damaged fol- 
licle to lymphocytic invasion of the 
thyroid gland (struma lymphomatosa ) 
and ultimate thvroid failure (Crile® ) 

An additional 2 patients gave a a 
torv of having had infectious he »patitis, 
patient, infectious mono- 
nucleosis, antedating their hypothy- 
roid state by one to three years. The 
possible etiological significance of this 
finding is at present unknown. 

It is regrettable that the various com- 
plement-fixation and tannic-acid treated 
red-cell agglutination tests for detect- 
ing circulating thyroglobulin anti- 
bodies (Blizzard et al“, Cline, Selen- 
kow Brooks*, Doniach, Hudson 
~ Roitt’) were not available for use 

1 documenting the presence of auto- 
seein in these pi atients. Such pro- 
cedures offer a promising approach to 
the problem of placing the occurrence 
of hypothyroidism, both in families 
and in the general population, on a 
firm, logical footing, and should be 
employed to that end whenever pos- 
sible. 

Among the 15 families reported here, 
hypothyroidism was found to occur in 
husband and wife on 13 occasions, and 
parent and child in only 2, suggesting 
that the influence of inheritable fac- 
tors, such as inborn errors in thyroxine 
(Hutchison and McGirr''), 

not of etiological signifi- 
cance as the cause of hypothy roidism 
in these cases. It should, however, be 
mentioned that Doniach has observed 
a rather high incidence of thyroid ab- 
normalities among blood relatives of 
patients with Hashimoto's disease, 
even though such relatives may live 


re sponse 


and one 


() 
() 
l 

) 

i¢ 
\ 

1¢ 
il) 
( 
Te 
ns 
ot 
ral 
5 
ol 
14 
12 
ng 
al 
ib 
ti 
d 
5 | 
il) 
t] 
li 
Va 


568 Che the 


American Journal of 


some distance apart. Based on this ob 
Doniach 
possibility that a tendency for thyroid 
auto-immunity in 


servation, has suggested the 
response to an ap 
propriate etiological agent which trig- 
gers the process may be an inherited 
abnormality ( Doniach’ ) 

That certain disease states now en 
compassed by the ever-widening spec- 
can be 


trum of auto-immunity 


cally 
both allergists and hematologists work- 
ing in their respective fields. Whether 
the allergy-prone 


geneti 
linked seems well established by 


is more 


susceptible to all, even a majority, 
of auto-immune Fon “ases is not known. 
It has that, in 
general, hypothyroid patients are often 
afflicted with multiple allergies—aller 


gic rhinitis and other manifestations of 


been my experience 


respiratory allergies particular—and 
it is likewise the experience of an aller- 
that 


allergy patients, especially ones with 


gist colleague of mine (Cowan 
allergy, are 
Shi imbaugh, in a recent re port 
on the successful tre sea nt of Meniere's 
with 


atopic gio: hypo- 


thyroid. 
disease l-triiodothyronine*", has 
proposed an interesting hypothesis cor- 
relating the presence of allergy with 
thyroid common de- 
nominator being cellular production of 
an abnormal type of enzyme. 
Recognition of the occurrence of hy- 


pothyroidism among two or more fam- 


dysfunction; the 


ily members has certain practical ap- 
plications for the general eo It 
is proposed that the family of an indi- 
vidual recently diagnosed as hypothy- 
roid should be routinely 
the existence of the same condition 
especially when the patient is seeking 
treatment for infertility, or when the 
patient reports severe marital discord. 

In the case of infertile couples, it 
seems well established that thyroid de- 
ficiency lower fertility 


screened for 


can potential 


*Supplied as 


“Cytomel” by Smith, Kline 


\Vfedical Sciences 


& French Laboratories 
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that 
high incidence of 


and performance and conversely, 


there is a relatively 
hypothyroidism among couples seeking 
intertilitv. In my 


medical advice ton 


own experience, 9 members of 20 in 
23%). all of whom were 


both in 


tertile couples 


thoroughly studied regard to 
reproductive function and to metabolic 
status, showed evidence of hypothy 
roidism or “euthyroid hypometabolism” 
and benefited considerably from proper 
desiccated 


With 


to married couples whose fam 


hormonal treatment with 


thyroid or |-triiodothvronine 
regard 
ily lite is gradually deteriorating be 
cause of continual quarreling and frus 
to metabolic as well 


tration due Psy 


chological factors, the situation may be 
considerably improve ‘dif the physician 


make 


rect a state of thyroid hypofunction that 


an effort to investigate and cor 
may exist in either or both partners 
\ rather grim statistic revealed by the 
afore-mentioned thyroid questionnaires 
given to 123 patients with verified hy 
pothyroidism concerns a query into the 
presence of “serious domestic difficulty 


bordering on o1 leading to divorce. 
Forty per cent of married patients re 
ported either bordering on divorce or 
actually having one or more divorces 
since the onset of their hypometabolic 
symptoms. 

The argument for keeping a diagno 
sis of hypothyroidism and “hypometab 
olism” in mind for the average — 
seeking medical advice for his or hei 
marital difficulties does not al, 
imply that such a diagnosis will com 


monly be made: nor that when hypo 


thvroidism is found and corrected, sucl 
therapy will restore marital bliss alon 
with euthyroidism. What is suggeste¢ 


however, is the following considera 


tions: That the proper thyroid hor 
mone when administered adequat 
amounts to the hypothyroid “hyp 


Philadelphia, Pa 


Goldberg: 


metabolic” p atient may, to some degree, 
help him or her to cope oncccadiiily 
with personal problems by alleviating 
the psychodynamic symptoms second- 
ary to thyroid or metabolic deficiency. 
In this respect, the therapeutic response 
made by the patient with early hypo- 
thvroidism is no less gri itifving to ob- 
serve than the oftentimes dramatic re- 
sponse of the patient with myxedema; 
it may, in fact, be more rewarding, for 
it has been my experience that when 
hypothyroidism is diagnosed and cor- 
rected in its incipient stages, the ulti- 
mate response to thyroid replacement 
therapy is more complete, and _ there- 
fore more satisfying, than when the 
disease has been allowed to progress 
for a few years and the patient has 
developed a super-imposed neurosis 
which is not always reversible. 2) For 
the individual in need of long-term 
psychotherapy who is also hypothyroid 
proper thyroid 
hormone support will help conside rably 
to further 
chotherapy; in contrast, psychotherapy 
alone cannot be expected to affect the 
organic ey" underlying the hypo- 
In the patient who is 
hypothyroid and likewise having do- 
mestic difficulties, it is frequently re- 
warding to investigate the other part- 
ner for thvroid-metabolic deficiency. 
Summary and Conclusions. 1 ) In the 
process of investigating 123 cases of 
proven hypothyroidism, a_ significant 
and what is believed to be previously 
unreported incidence (26%) of thyroid 


or “hy pome ttabolic,” 


positive response to psy- 


thyroidism. 3) 
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deficiency occurring in 2 or more 
members of the same family group, 
usually husband and wife, was  en- 
countered. 

2) It is suggested that whenever a 
case of hypothyroidism is diagnosed in 
a patient, the thyroid status of all avail- 
able members of that individual’s fam- 
ily be investigated. For this purpose 
the Lawson kinemometer has proved 
to be well-suited for screening large 
numbers of patients for the presence 
of thyroid-metabolic hypofunction. In 
patients showing a borderline or pro- 
longed reflex time on the kinemometer, 
the PBI before and after TSH is recom- 
mended as an accurate test to establish 
or disprove the existence of thyroid 
deficiency. 

3) Whether the common occurrence 
of hypothyroidism among members of 

t family or in the popula ition at large 
is due to a viral thyroiditis setting into 
play an auto-immune re sponse to re- 
leased thyroglobulin or other thyroid 
antigens and eventual thyroid failure, 
though an attractive hypothesis to ex- 
plain the present findings, is still to be 
proven. Four of 15 couples report a 
bout of mumps in one or both mem- 
bers shortly before the onset of their 
hypothyroid symptoms. 

4) When hypothyroidism is diag- 
nosed in one member of a married 
couple, it is especially important to 
investigate thyroid function in the 
other partner in cases of infertility or 
marital discard. 
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SUMMARIO IN INTERLINGUA 
Incidentia de Hypothyroidismo in Plus que Un Membro de Un Familia 


1. In le processo del investigation de 123 casos de provate hypothyroidismo un 
significative incidentia de deficientia thyroide in plus que un membro del mesme 
familia esseva incontrate. Iste incidentia amontava a 26%. Usualmente marito e 
marita esseva implicate. I] pare que le phenomeno ha non previemente essite 
reportate. 

2. Es recommendate que quandocunque un caso de hypothyroidismo es 
diagnosticate in un patiente, le stato thyroide de omne accessibile membros de 

familia es investigate. Pro iste objectivo le cinemometro de Lawson se ha 
provate multo utile, proque illo permitte le triation de grande numeros de 
patientes pro le presentia de hypofunction thyroido-metabolic. In patientes in 
qui le tempore de reflexo monstrate per le cinemometro es marginal o prolongate, 
determinationes de iodo ligate a proteina ante e post administrationes de hormon 
thyroido-stimulante es recommendate como un accurate test pro provar le 
o le absentia de deficientia thvroide. 

. ll es possibile que le occurrentia commun de hypothyroidismo in membros 
del mesme familia (0 in le population in general) es le effecto de un thyroiditis 
virusal que precipita un responsa auto-immun al liberate thyroglobulina oa un 
altere antigeno thyroide con le resultato, in le curso del te mpore, de disfallimento 
thyroide. Pro explic ir le constatationes del presente studio, le mentionate hy 
pothese es multo attractive, sed illo remane a provar. Quatro del 15 pares d 
maritatos reporta un episodio de parotiditis in un 0 ambe membros brevemente 
ante le declaration de lor symptomas hypothyroide. 

4 Quando hypothyroidismo es diag aosticate in un membro de un par ce 
maritatos, il es specialmente importante investigar le function thyroide in | 
altere in casos de infertilitate 0 de discordo marital. 
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low serum protein-bound 
iodine (PBI) values were noted to 
follow the injection of mercurials in 
patients by Meyers and Man? in 1951. 
Using the distillation technique of 
Kydd, Man and Peters", they reported 
that iodide was precipitated by mer- 
cury during the process of digestion 
and therefore failed to distil over. 
Since then clinicians have questioned 
the significance of low serum PBI de- 
terminations, if the patients had_re- 
ceived mercurial injections. 

However, in 1951, Barker'  intro- 
duced the alkaline-ash method for 
PBL determination, in which both the 
digestion and the distillation steps 
were eliminated. We wondered if, using 
this technique, the serum PBI determi- 
nations would be unaffected by mer- 
curial injections. The only available in- 
formation concerning this was Bondy’s 
observations? that mercury does not 
interfere with the alkaline dry ash 
method. In the present study, determi- 
nations of serum PBI were made prior 
to, and at intervals after, the injection 
of meralluride. 

Since diuretics do cause increased 
excretion of chlorides, studies were 
made to determine if they also increase 


ioduresis and perhaps thus result in a 
lower thyroidal accumulation of 
Finally, we sought to determine the 
effects of other potent diuretics, such 
as hydrochlorothiazide acetazol- 
amide (Diamox) upon ioduresis, 24- 
hour thyroidal uptake of I,,; and 


serum PBI. 


Material and Methods. Hospitalized pa- 
tients, some of whom were in congestive 
heart failure, were the subjects of these 
studies. They were all clinically euthyroid 
and had not received either iodide or any 
medication which is known to interfere with 
the tests employed. 

Each of the patients received one of the 
following diuretics: a single intramuscular in- 
jection of 2 ml. of meralluride ( Mercuhydrin ), 
or two 50 mg. tablets of hydrochlorothiazide 
orally at a 12-hour interval, or four 250 mg. 
tablets of acetazolamide at 6-hour intervals. 
Blood was drawn prior to, and 4, 24, and 
48 hours after, the mercurial injection, In 
the experiments, in which the oral diuretics 
were administered, blood was drawn prior 
to, and 24 and 48 hours after, the ingestion 
of the first tablet. The protein-bound iodine 
determinations on all sera from a given pa- 
tient were run on the same day, to eliminate 
day to day variation in the method. The 
serum PBI was determined by the alkaline 
dry-ashing method of Barker'. 

A tracer dose of approximately 5  micro- 
curies of Ih was administered orally prior 
to breakfast to determine both the control 
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value for the 24-hour thyroidal uptake and 
the amount of urinary excretion of | for 
each of 3 consecutive days These studies 
were repe ated after either the injection of 
the meralluride or the ingestion of the first 


Prior to the administration of 
dose of Tis, the 
from the 
gland 


diuretic tablet 


the second tracer residual 
initial tracer dose 
determined. The 


then calculated to 


radioactive iodine 
in the thyroid 


second trace! 


b 


Was 


CLOSE Was 


ntalr out ten times as much radioactivity 
TABLE 1 EFFECT OF DIURETICS 
Control 
Patic nts 100 ml 
a VMeralluride 

V.G. 

M R 6.6 

5.2 

R.B 6.2 

6.7 

LS 5.3 

\ 2) R 6.4 

15 

_ 

B R. 

5.3 

B 5.4 

Viean 5 5 
ydrochlorothiazids 

5 

L.H 1.] 

A.B. 5.3 

\lean 1.9 

c) Acetazolamide 

M 6.9 

Mi 

6.2 

\fean 5.6 

as the observed residual Control studies in 


which no diuretics were administered, demon 
strated that the first and 24-hour 
uptake, calculated in the manner indicated 
above, 

The 


| 41 was 


Sec ond 


were essentially the same. 
initial 
compared 


24-hour urinary excretion of 
with that immediately 
following the administration of the diuretic. 
The radioactivity excreted in the second and 
third days of the control period was meas- 
ured to determine whether significant amounts 
of radioactivity from the first dose were being 
excreted at the time the second dose of I, 


Was given 


No significant radioactivity 


Was 
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found in the urine on the third day after 
ingestion of the initial tracer dose 

Urinary creatinine excretions were deter 
mined to establish the completeness of the 


24-hour collections. Urinary volumes 


and urinary excretions of chlorides were meas 


urinary 
effectiveness of meral 
acetazolamide. After the administra 
tion of the hydrochlorothiazide, the 


ured to determine the 


lurid or 


urinary 
excretion of sodium and potassium were also 
determined 
UPON THE SERUM PBI LEVELS 
24 Hr 48 Hl 
100 ml 100 ml 100 ml 
>.4 6.7 6.4 
6.0 6.3 6.2 
5.) 5.4 1.9 
5.9 6.4 
6.5 6.9 
5.4 6.4 
5.5 5.5 5.1 
19 6.5 
3.8 19 5.8 
1.9 1.3 1.4 
1.0 5.9 1.53 
5.6 5.1 6.0 
5.8 
6.0 6.0 
| ) 
6.4 5.2 
5 5 >. 
6.7 6.0 
1.0 1.] 
6.3 6.0 
5:3 5.3 
Results. EFFECT OF DIURETICS UPON 


SERUM PBI LEVELS. Twelve patients re 
ceived an injection of meralluride. The 
data in Table la reveal that there was 
no significant change in the level of 
serum PBI in these patients, at either 
4, 24, or 48 hours after the administra- 
tion of the mercurial. The mean serum 
PBI values after the injection, differed 
from the mean control PBI by no more 
than 0.3 ng. per 100 ml. 


Three patients were given 100 mg. of 
hydrochlorothiazide and 3 other pa- 
tients received 1000 mg. of acetazola- 
mide. The data in Tables 1 b and c¢ re- 
veal that there was no significant 
change in levels of PBI at either 24 or 


TABLE 2 
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2a reveal that there was no significant 
change in either the thyroidal uptake 
of I,,; or the urinary excretion of this 
radioisotope, as the result of mercurial 
administration. However, the drug pro- 
duced marked excretion of chlorides as 


EFFECT OF DIURETICS UPON THYROIDAL UPTAKE AND 


URINARY EXCRETION OF I 


Before 
Patients % 
(a) Meralluride 


Uptake Urinary Excretion 
After Before After 
}.S 30 4] 
B.R 33 
D.R 37 38 25 39 
LS 16 16 32 34 
cs 24 22 38 29 
29 29 1S 10) 
D.M. i] 28 3] 43 
M.R. 10 37 28 5 
H.L 17 62 51 39 


Mean+ SEM 36+2.6 


b) Hydrochlorazide 


H.E. 31 
VP. 24 
30 
O.E. 32 
IM. 32 
A. 20 
C.F. 37 
C.D. 29 
S.M. 13 
M. 28 
D.F. 


Mean + SEM 27.62+2.2 


( Acetazolamide 


MLM. 28 
33 
M.L. 30 
34 
31 


{S hours after the first dose was in- 
ested, 
EFFECT OF DIURETICS UPON THYROIDAL 


PTAKE AND URINARY EXCRETION OF Ij31. 

Meralluride. Nine patients, 6 of 
vhom were in congestive heart failure, 
received meralluride. The data in Table 


9 


37+3.9 37+3.6 37 + 1.7 


26 42 33 
22 38 42 
30 55 51 
30 63 65 
23 69 73 
16 32 28 
32 21 28 
23 35 36 
14 57 S4 
39 42 68 

{2 44 


36 24 38 
26 1] 16 
3] 42.5 30 
24 42 17 
29 37.3 10) 


seen in Fig. 1, especially in those pa- 
tients with edema. 

b) Hydrochlorothiazide. Eleven pa- 
tients, 3 of whom were in congestive 
heart failure, received 100 mg. of hy- 
drochlorothiazide orally. The data in 
Table 2b reveal that this diuretic agent 


25.5222 45443 50+5.8 
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caused no significant change in either 
the thvroidal uptake or ioduresis. In 

ot a slight 
increase in ioduresis. However, the ex- 


the 9 studies there was 


cretion of chlorides, sodium and potas- 
sium was markedly increased, as noted 


in Fig. 2 
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dropped from 4 to S pg. per LOO ml. 
and that this effect persisted for as 
long as 48 hours. In their studies, the 
serum PBI was determined by means 
of distillation methods of Kydd, Man 
Peters®. They concluded that the 


mercury combined with the 


and 
iodide and 


ME 
O A ME 
250 
50 4 
+ 4 
ac 7 
4 
60 4 
g 4 
4 4 
2¢ 4 r 
ME a/24HRS HLORIDE 
COMPARATIVE EFFECT OF MERCURIALS UPON 
URINARY EXCRETION OF CHLORIDES AND I'™' 
Fig. | 


3) Azetazolamide. Four patients, 3 
of whom were in congestive heart fail- 
LOOO of 
amide. The data in Table 2c reveal that 
there change in 
either the thyroidal uptake of I,,; or 


patients showed a water diuresis unac- 


ure, received mg. acetazol- 


was no. significant 


its urinary excretion. Three of these 


companied by chloruresis as noted in 
Fig. 3. 

Discussion. Meyers Man‘? 
ported that after the injection of mer- 
the level of the PBI 


and re- 


curials, 


serum 


prevented the distillation of the halide 
Mercury as well as silver, fluoride o 
cyanide may directly interfere with th 
cerium-arsenic-iodine reaction r 
ducing the concentration of iodide iot 
even when techniques other than th 
distillation is used (Zak et al.5). 
However, we have been able to co 
firm Bondy’s unpublished data* that 
parenterally administered mercury w | 
not interfere with the alkaline-ashing 
procedures. This is probably due to 
the volatilization of the mercury at tle 


Schteingart et al.: EFFECT OF DIURETICS UPON SERUM PROTEIN — 101/575 


O: AFTER 100mg HYD CHL TH 


’ @: BEFORE 
5 2504 % +100 
— 
- 90 
ra 
2004 
70 
150 
+50 
40 
90 4 
4 30 
70 4 
60 4 
50 20 
40 4 
30 4 
20 4 
10 4 
MEq/24HRS SODIUM 
CHLORIDES POTASSIUM 


COMPARATIVE EFFECT OF HYDROCHLOROTHIAZIDE UPON 
URINARY EXCRETION OF CHLORIDES, SODIUM, POTASSIUM AND I 


Fig. 2 


MEG/24HR. VOL cc @: BEFORE 


90 
80 
iso 4 L 70 
60 
ile 
50 
th 1004 1000 4 
re 40 
i01 
tl + 30 
50 7 500 4 + 20 
COl 
that 10 
Will 
hing 
CHLORIDE WATER URINARY CHLORIDES 


VOLUME 


COMPARATIVE EFFECT OF DIAMOX UPON URINARY 
EXCRETION OF WATER, CHLORIDES AND I™ 


Fig. 3 


102 576 


the 
iodide, is not 


temperature of 565° C., whereas 


iodine, in the form of 
volatilized 

When a 
gested, two organs compete for its col- 
the blood: the thyroid 


gland, which traps and converts it into 


tracer dose of in- 


lection from 
organic compounds, and the kidneys, 
which excrete it. Variations in the renal 
ability to excrete iodide usually do not 
significantly alter the 24-hour thvroidal 
uptake of I, 


one would expect that decreased renal 


Theoretically, however, 


ability to excrete iodide might result in 
high thyroid uptake of 1, 
versely that 
of iodide might 
thyroidal accumulation of 


and con 


excessive renal excretion 


result in decreased 


iodide. 


The glomerular filtration of iodide 
can be influenced by thyroid activity 
Hlad the status of the peripheral 


the direct effect of 
theophylline-ethylenediamine amino- 
phylline ) on the glomerular blood flow 
Bricker Hlad?). 
Yalow" postulated that 
chloride ions are handled similarly at 
the renal tubular level. 
marked chloruresis, as found in Cush- 


circulation, or by 


Berson and 


iodide and 


In Cases ot 


ings syndrome or induced by the ad- 


ministration of cortisone, the renal 
clearance of iodide was found to be 
increased. Bricker and. Hlad* reported 


thiocyanate 
the 
reabsorption of iodide but that para- 


that neither sodium 


mercurials 


nor 


altered renal tubular 


uminohippurate loading did decrease 
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tubular reabsorption of this halide. Our 
studies with the findings of 
Bricker and Hlad, in that the diuretics 
which we failed to in- 
the they 
did initiate both chloruresis and water 


agree 


administered 


crease ioduresis even when 
diuresis. We concur with their conclu- 
sion that the renal clearance of iodide 
is essentially independent of the renal 
clearance of either chloride, sodium, 
or potassium 

Summary. The acute effects of mer- 
hvdrochlorothiazide 
and acetazolamide upon the serum 
PBI levels, 24-hour thyroidal uptake 


and 24-hour 
were studied in 


curial diuretics, 


urinary excretion of I,.; 
a group of patients, 
some of whom were in congestive heart 
failure with secondary fluid retention. 

There was no interference by mer- 
curials upon the determination of  se- 


PBI Barker's 


technique was used: its levels remained 


rum when dry-ashing 


unchanged at intervals from 4 to 48 
hours after the intramuscular injection 
of meralluride. Neither hydrochloro- 
thiazide nor acetazolamide produced 
any acute change of the serum PBI 
levels. 


The administration of mercurials, hy- 
drochlorothiazide or acetazolamide 
failed to increase ioduresis and had no 
effect upon the 24-hour thyroidal up- 
take of Ij; in normal subjects and 
also in patients with congestive heart 
failure. 


Miss Betty Pomerantz and Mrs. Selma 


Epstein for their help in preparing the manuscript and to Miss Frances B. Watts for preparing 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Diureticos Super le lodo Ligate a Proteina in le Sero e Super le 
Acceptation de lodo Radioactive per le Glandula Thyroide 


Esseva studiate, in un gruppo de patientes (incluse plures in congestive 
disfallimento cardiac con retention secundari de liquido), le effectos acute de 
diureticos mercurial, hydrochlorothiazida, e acetazolamida super le nivellos de 
iodo ligate a proteina in le sero, le acceptation per le glandula thyroide de iodo 
radioactive in 24 horas, e le excretion urinari de ille isotopo in 24 horas. 

Esseva constatate nulle interferentia del mercuriales in le determination de 
iodo ligate a proteina seral quando le technica de Barker esseva empleate. Le 
nivellos de iodo ligate a proteina in le sero remaneva sin alteration post intervallos 
de ab 4 usque a 48 horas post le injection intramuscular de merallurida. Ni 
hydrochlorothiazida ni acetazolamida produceva ulle acute alteration del nivellos 
seral de iodo ligate a proteina. 

Le administration de mercuriales, hydrochlorothiazida, o acetazolamida non 
augmentava le iodurese e exerceva nulle effecto super le acceptation de iodo 
radioactive per le glandula thyroide in 24 horas in subjectos normal como etiam 
in patientes con congestive disfallimento cardiac. 


SUMMARIO IN INTERLINGUA 
(See page 601 for original article) 
Un Exploration del Action Antihypertensive de Chlorothiazida 


Chlorothiazida es unic como diuretico in tanto que illo causa un_perdita 
marcate del kalium del corpore e reduce un elevate tension de sanguine. Esseva 
postulate que le capacitate del droga de reducer le tension de sanguine es 
possibilemente relationate a su effecto kaliuretic. 

Un prey iemente non tractate patiente de 51 annos de etate con non complicate 
‘hypertension essential” esseva studiate per medio del technica del balancia 
metabolic. Ile esseva tractate con chlorothiazida. Su tension de sanguine esseva 
reducite per le droga. Concomitantemente ille habeva un perdita de 110 mEq 
de kalium del corpore. Le restitution del perdita de kalium non afficeva le 
reducite tension sanguinee. 

Mesurationes del function renal e del hemodynamica renal revelava un relen- 
tation del filtration glomerular durante le administration del droga. Le filtration 
retornava al nivello de controlo quando le perditas de kalium esseva restituite. 
Le fluxo de plasma renal e le massa de excretion tubular remaneva normal 
perdurativemente. Le resistentias arteriolar afferente e efferente renal se 
reduceva durante que le droga esseva administrate, sed illos non remontava 
quando le kalium esseva restituite. Le relation inter le reduction del resistentia 
reno-arterial e le mechanismo primari del effecto de chlorothiazida non pote 
esser demonstrate, sed illo non es un function del reducite kalium del corpore, 
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THERE has been an increased interest 
in the congenital cleft 
palate since Fraser and Fainstat'? re 
ported the positive effect of cortisone 


occurrence of 


injection on its experimental produc 
Kalter and have 

cleft palate in other 
mammals by similar means. Strean and 


tion in mice. Fraser* 


since induced 
Peer®, on the basis of questionnaires 
distributed to their patients, concluded 
that for 232 documented cases, stress, 
during the first trimester of pregnancy, 
was an etiological factor in the occur- 
cleft palate. Ingalls 
have drawn attention to hy 


rence of and 
Curley ' 
poxia, as well as cortisone, as an etiolo- 
gical factor; and Strean also reported 
that the incidence of experimental cor- 
tisone-induced cleft palate in mice was 
reduced by diets containing an excess 
of “anticatabolic vitamins” ( By, B,., C. 
and so forth). 


The work here reportedt is based 


on the suggestion that some specific 


hormone may be able to act as a ster- 
oid antagonist during pregnancy, and 
*Fellow of the Japan Society (1957-1958 


Department of Obstetrics and Gynecology. 
Osaka, Japan 


tThis work was supported by Research Grant A-603 from the National Institute of 


and Metabolic 
104/578 ) 
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SURGEON, 
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hence prevent an increase in the inci 
dence of cleft palate and that of fetal 
absorption both of which are seen in 
mice under cortisone treatment ( Nishi 
hara® 

and 


Prudden, Pearson 


Soroff reported that growth hormone. 


Rec ently. 


under certain circumstances, acceler 


ates metabolic recovery in the post 
operative patient Experimental studies 


Prudden, Nishihara 


have also demonstrated 


in this laboratory 
and Ocampo" 
a marked weight increase in postop 
erative rats treated with growth hor 
mone as compared with postoperative 

eithe 
weight 


control animals which showed 


less gain or actual loss of 


These postoperative studies clearly, 
show that a modified response to th 
stress of operative trauma occurs in 
the presence of growth hormone, and 
therefore, suggest that growth hormon« 
may act as a steroid antagonist. This 
hypothesis has been tested by injection 
of growth hormone and cortisone simul 


taneously in mice as described below 


1954-57 ). Present address 


Abeno-ku 


Arthriti 


| 


Nishihara et al.: 


and has been controlled by injection 
of certain other hormones with corti- 


sone. 


Materials and Methods. Virgin female mice 
of the Webster-Swiss strain, weighing approxi- 
miate ly 25 gm », were used in all Cases except 
for those multiparous females, of the same 
strain, which were compared with the primip- 
ira in the cortisone series. The mice were 
housed and fed in this laboratory for more 
than 2 weeks after shipment and experimenta- 
tion was started only after they had reached 
the indicated weight. Food consisted of the 
Rockland mouse diet in pellet form.°® 

Three control groups, observed at different 
times, were studied: Groups A and B (thes« 

mstitute an experimental group described 
elsewhere Nishihara®) which received no 
injections, and Group C which received in- 

tions of normal saline similar in volume 
to the hormone injections used for the treated 


The cortisone effect was studied with 2 
roups of primipara observed at = different 
times, Groups D and E. Group F, consisting 
multipara was also studied for a_ corti- 
me effect. The multiparous mice had_ all 
been bred, mated, and delivered in this lab- 
ratory to assure their multiparity. Cortisone 
was given by subcutaneous injection to all 
pregnant animals in these groups on the 12th 
through 15th days of gestation as cortisone 
cetate solution (concentration, 25 mg. pet 
nl.) in a dose of 2.5 mg. (0.1 ml.) 

For the growth hormonet series, 4 groups 
Were emploved 

Group G: Growth hormone injections were 
iven simultaneously with cortisone. Cortisone 
losage was as described above for Groups D, 
kK, and F; growth hormone was given in a 
laily dosage of 0.2 mg. (concentration 2 mg 
per ml. normal saline) for 4 consecutive days 
12th through L5th davs of gestation ). 

Group H: Growth hormone injections were 
given to this group starting one day earlier 
llth dav of gestation) than the cortisone 
njections and continued for 4 consecutive 
lays. All dosages were the same as for 
Group G 

Group I: Growth hormone injections were 
tarted 2 days earlier (10th day of gestation ) 
than cortisone injections and continued for 4 
onsecutive days. All dosages were the same 
is tor Group G. 
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Group }]: Growth hormone injections were 
given simultaneously with cortisone (12th 
through 15th days of gestation), but growth 
hormone dosage was increased to 0.6 gm. 
(0.3 ml.) per day. Cortisone dosage was the 
same as for Group G. 

Progesterone and chorionic gonadotropin 
studies were also carried out as follows: 

Group k: | mg. of progesterone (concen- 
tration 10 mg. per ml. in sesame oil) was 
injected for 4 consecutive days simultaneously 
with cortisone. Cortisone dosage was as de- 
scribed above. 

Group L.: 125. international units of 
chorionic gonadotropin (concentration: 1000 
international units per ml.) were injected for 
$ consecutive days simultaneously with corti- 
sone. Cortisone dosage was as described 
above. 

The day of appearance of a vaginal cop- 
ulation plug was counted as the first day of 
gestation. Those mice with vaginal plugs 
were then separated from the remainder of 
their respective groups, and of these, the 
bonafide pregnancies were diagnosed by pal- 
pation on the llth day of gestation. 

As in Fraser's series, the 12th through 15th 
days of gestation were chosen for injections, 
except where noted above for the growth 
hormone series. The injections were given 
between 10:00 a.m. and 11:00 a.m. A 22 
gauge needle was inserted subcutaneously, 
extending from the median part of the back 
to one side of the lateral breast region. Corti- 
sone was injected on one side; the test hor- 
mone was injected on the opposite side. In 
this way, mixing of the materials given and 
leakage were minimized. Maternal cannibal- 
ism was prevented by sectioning all pregnant 
mice on the 18th day of gestation. 


Results. A. CONTROL sTubIEs. The 3 
control groups were studied over a pe- 
riod of several months. In Group A, 
observations were made on the number 
of offspring that were normal and those 
born with cleft palate. Observation of 
the number of fetal absorptions was 
omitted. In Group B, the offspring were 
classified according to whether they 
were normal, had cleft palate, or had 
undergone placental absorption. In 
Group C, these 3 classifications were 


*Purchased from Rockland Farms, Rockland, New York. 


+The growth hormone for this study was obtained as a gift from the Endocrinology Study 


Section of the National Institutes of Health. 
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applied to the offspring of controls 
which had been given saline injections, 
comparable in volume to the cortisone 
and growth hormone injections. Since 
the 3 groups constitute a repeated 
study, at different times, of essentially 
similar control animals, it is of interest 
to compare them with each other. 

When Groups A and B are compared 
as to percentage of offspring which are 
normal and which have cleft palate, 
respectively (see Table 1), the difter- 
ences by chi-square test are non- 
significant (0.3>p 

Groups B and C permit not only the 
comparison of incidence of normal and 
cleft palate offspring, but also the inci 


a 
1g, 


ABLE 1 CONTROL STUDIES ON IN 
CIDENCE OF CLEFT PALATI IN 
PRIMIPAROUS MICE 

Number of 


Number of Offspring 
Normal with Cleft 


Group Offspring Palate Total 
Q4 95 
B LL5 115 


dence of fetal absorption (see Table 
S$). The chi-square test shows non- 
significant differences between the 
groups (0.7>p>0.5). In subsequent 
comparisons of controls with treated 
animals, Groups B and C will be com- 
bined and referred to as the combined 
control group. 

It seems clear that repeated studies 
on controls produced results which 
were essentially the same for each rep- 
lication. This finding contrasts with 
the results obtained with the repeated 
cortisone studies (see below ). 

It has been reported (Ingalls and 
Curley*®) that the incidence of cleft 
palate in normal control animals is 
0.2%. Among control groups A, B, and 
C, considering only normals and cleft 
palate offspring, an incidence of 1:323 


clett palate has been observed. This 
is consistent ( chi square test ) with the 
expected incidence of 0.2% 


TABLE 2.—CONTROL STUDIES ON IN- 
CIDENCE OF FETAL ABSORPTION 
AND CLEFT PALATE IN PRIMIPA 
ROUS MICE 


Number 
of Number 
Offspring f 

Number of with Fetal 

Normal Cleft Absorp 
Grou} Offspring Palate tion Total 
( 113 () 7 120 
B+C 228 0) ls 246 


Combined 
Control Group 


B. CORTISONE stupieEs. All of the con 
trol studies and most of the cortisone 
studies were carried out on primipara 
mice. Groups D and E were observed, 
several weeks apart, after treatment 
with cortisone. Conditions of injection 
and observation were made as uniform 
as possible; incidence of abnormalities 
for the 2 groups is shown in Table 3. 
When either Group D or Group E of 
the cortisone series is compared sep- 
arately with the combined control 
group, or when the combined cortisone 
series is compared with the combined 
control group, the cortisone treated 
animals show a highly significant: in 


rABLI .—CORTISONE STUDIES ON 
PRIMIPAROUS MICE 


Number 


of Number 
Offspring ot 

Number of with Fetal 

Normal Cleft Absorp 
Group Offspring; Palate tions Tota 
D (0) 10 12 52 
i 5 62 16 113 
D+E 5 102 58 165 


(Combined 
Cortisone 
Group 
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crease in the incidence of abnormal 
offspring. A series of multipara mice 
treated with cortisone also shows. in- 
creased incidence of abnormal offspring 
when compared with the controls 
(Table 4). These results were antici- 
pated from previous reports (Fraser 
and Fainstat', Fraser et al.*, Ingalls and 
Curley", Nishihara?® ) 


TABLE 4.—CORTISONE STUDIES ON 
MULTIPAROUS MICE 


Number 
of Number 
Offspring of 
Number of with Fetal 


Normal Cleft Absorp- 
Group Offspring Palate tions Total 
102 53 160 


The differences between cortisone 
groups D and E, by way of contrast, 
were unanticipated but decidedly sig- 
nificant (chi square test: 0.02>p> 
0.01). Hence, while the injection of 
cortisone produces an increase in the 
incidence of abnormalities among the 
offspring of primipara mice, the degree 
to which the incidence is increased 
varies significantly with the group of 
mice studied. This contrasts with the 
homogeneity exhibited by the several 
control groups (Table 1). Thus corti- 
sone produces the effect of paradox by 
consistent influence to abnormal off- 
spring and inconsistent production of 
percentage response. It seems reason- 
able to assume that cortisone, by sensi- 
tizing the pregnant animal to uncon- 
trolled, small changes in laboratory 
conditions, for example, humidity, tem- 
perature, and so forth, is re sponsible 
tor this effect. 

When the 2 groups of primipara 
mice treated with cortisone are com- 
bined and compared with the series of 
multipara mice treated with cortisone 
(Tables 3, 4, and 5) the multipara 
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show a small but highly significant 
trend to increased nune rs of normal 
offspring (chi square test: p<0.001). 
This finding is in agreement with the 
observations of Strean and Peer’ on 
the incidence of cleft palate in the hu- 
man after the first born (see Discussion 
below ). While the absolute magnitude 
of the difference between multipara 
and primipara mice is in doubt, due 
to the non-homogeneity of the corti- 
sone groups, the resistance of the mul- 
tipara to cortisone would seem to be 
clearly established. 

GROWTH HORMONE sTupIES. Groups 
G, H, I, and ] were simultaneously in- 
jected with growth hormone and corti- 
sone. Table 6 summarizes the overall 
comparison between these animals and 
the control and combined cortisone 
groups, respectively. The differences in 
each case are highly significant (p< 


TABLE 5.—COMPARISON OF OFF- 
SPRING FROM PRIMIPAROUS AND 
MULTIPAROUS MICE UNDER TREAT- 
MENT WITH CORTISONE 

% Offspring % Fetal 
% Normal with Cleft Absorp- 


Group Offspring Palate tions 
D+E 3.0 61.8 35.2 
(Combined 
Primiparous 
Group ) 

F 15.0 42.4 42.4 


0.001). By —— these results to 
pe rcentages Table 7) , it is observed 
that the ade hormone exerts little, 
it any, protective effect upon the inci- 
dence of cleft palate; however, it does 
markedly reduce the incidence of fetal 
absorptions, the reduced incidence 
adding to the percentage of normal 
offspring. 

Among the individual studies with 
growth hormone, Groups G, H, and I 
(Table 8) do not differ significantly 
from each other; it will be recalled 
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that these 3 studies are identical with a study with increased dosage of 
respect to dosage of the hormones ad- growth hormone, does differ signifi- 
ministered and differ only by the time cantly (p<0.001 from the other 
administration of growth hormone was growth hormone groups, and further- 
begun. However, Group J, representing — more, in the direction of increased inci 
dence of fetal absorptions. It would 

TABLE 6 COMPARISON OF OE] appear that an optimum dosage exists 
SPRING FROM GROWTH-HORMONI for the protective effect exerted by 
AND CORTISONE TREATED PRIMI growth hormone. It may be worthwhile 


PAROUS MICE WITH OFFSPRING jn future studies to pursue this ques- 


FROM CORTISONE TREATED PRIMI | { 
PAROUS MICI tion with more complete gradation ot 


rar sages 


Number D. CORTISONE AND CHORIONIC GONADO- 


f Number 
od rROPIN; CORTISONE AND PROGESTERONI 

Number of with Fetal Groups kK and L essentially controlled 
Vormal Cleft Absorp the effect of cortisone and growth hor- 
Palat tions lotal mone by testing the effect of cortisone 

with chorionic gonad tropin and pro 
Croup gesterone, respectively. The results are 
B+ 298 0) 18 944 Shown in Table 9. Differences between 
eee Groups K and L and cortisone-treated 
ae animals or cortisone-growth hormone 

Grou treated animals are readily apparent 

D+1 5 102 58 165 and are highly significant (p<0.001 

ee \ striking finding in both cases is the 
Growtl shift of offspring into a single category, 
Hormone that is, placental absorption. It is im- 
“sroup portant to note that these hormones 

17 160 64 17 show directional effects almost dia 
avi metrically opposed to that of growth 

hormone. 

| ABLE ‘7.—COMPARISON, BY PERCEN’ Discussion. These data demonstrate 


AGES, OF OFFSPRING FROM al | 
GROWTH-HORMONE CORTL t at parentera erowth hormone AL 

SONE TREATED PRIMIPAROUS MICI ministered to pregnant mice has pre 
WITH OFFSPRING FROM CORTISONE — ventive effects on  cortisone-induced 


TREATED PRIMIPAROUS MICE fetal absorptions; consequently more 


% Offspring % Fetal normal offspring and tewer placental 
Normal with Cleft Absorp absorptions are observed for the 
; Offspring Palate tions growth-hormone treated mice. How 


nbined ever, no significant protective effect by 
( ontrol Group 


BL 99.7 on a9 growth hormone on cleft palate forma 


tion was observed. 
Combined 


ah Of some interest too is the finding 
Oortisone 


that multiparous mice were more resis- 
tant to the cortisone effect than primip 
arous mice. This is suggestive in view 
Ciemnth of Strean’s and Peer’s® finding of much 
Hormone Group reduced incidence of cleft palate among 
G+H+I-+4J) 17.3 59.0 23.6 the second children of families with 


Group 
D+E 3.0 61.8 35 


to 


Combined 


first-born cleft palate histories. The 
mechanism responsible for the in- 
creased resistance of multipara is not 
known, but is possibly related to the 

‘ater stress imposed on the individual 
a a first pregnancy in comparison to 


ones. 


PrABLE 8.—COMPARISON OF OFFSPRING 
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be speculated upon inasmuch as the 
cortisone response itself is not ade- 
quately explained> Further study on 
the mechanisms seems indicated. 

It is clear in any case that a specific 
effect by growth hormone is involved 
since the gonadotropin and progester- 


FROM PRIMIPAROUS MICE TREATED 


WITH GROWTH HORMONE AND CORTISONE UNDER VARIOUS TEATMENT 


SCHEDULES 


Number 


Group of Offspring 
G( Growth Hormone 
Simultaneously with 
Cortisone 56 


H( Growth Hormone 

Started 1 day 

Betore Cortisone 
Growth Hormone 

Started 2 days 


Betore Cortisone 87 
Increased Dosage 
of Growth Hormone S6 


PrABLE 9.—COMPARISON OF OFFSPRING 


é Normal Offspring with % Fetal 
Offspring Cleft Palate Absorptions 
93,2 10.7 
23.8 19.0 
16.) 58.6 25.3 
11.6 55.8 32.6 


FROM PRIMIPAROUS MICE TREATED 


WITH PROGESTERONE OF CHORIONIC GONADOTROPIN AND CORTISONE 
WITH PRIMIPAROUS MICE TREATED WITH CORTISONE 


Total \ umbr 


Group of Offspring 
«Combined Control Group 
B+ ¢ 246 
Combined Cortisone Group 
D+E 165 


Progesterone and 
Cortisone Group 
kK 57 
Chorionic Gonadotropin 
and Cortisone Group 
50 


The shift with growth hormone ad- 
ministration from placental absorption 
to more normal offspring may be at- 
tributed to an increased resistance to 
cortisone evoked by the growth hor- 
mone, or an increased acceleration of 
the development of the fetuses, or pos- 
sibly a chemical antagonism between 
the two hormones. The protective ac- 
tion of growth hormone can thus only 


% Normal & Offspring with % Fetal 
Offspring Cleft Palate Absorptions 
92.7 0.0 
3.0) 61.5 35.2 
0.0 0.0 100.0 
0.0 0.0 100.0 


one controls were not only opposite 
in trend to the growth hormone results, 
but apparently acted to reinforce the 
trend to fetal absorption so that no 
offspring were viable at the end of the 
gestation period. Sobel* has also con- 
cluded that growth hormone is a corti- 
sone antagonist and acts to protect the 
chick embryo against cortisone induced 
congenital anomalies. 
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Summary. Cortisone was adminis- were observed. The incidence of cleft 
tered to pregnant mice, primipara and _ palate with growth hormone protection, 
multipara. Parenteral growth hormone, however, remained virtually unchanged 
chorionic gonadotropin, and progester- from that found in mice treated only 
one were administered in conjunction with cortisone. 


with cortisone to pregnant primipara 3. Parenteral progesterone and chori- 
mice. The following results were ob- onic gonadotropin administered simul- 
tained: taneously with cortisone terminated 
1. Multipara were significantly more pregnancy in every case. 
resistant to the production of cleft It is concluded that growth hormone 
palate by cortisone than were primip- in pregnant mice exerts a specific pro- 
ara. tective effect against cortisone, per- 
2. Growth hormone counteracted the  mitting significantly more viable off- 
effect of cortisone to a significant ex- spring to be produced at the end of 
tent: more normal offspring and corres- _ the period of gestation. 


pondingly fewer placental absorptions 
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SUMMARIO IN INTERLINGUA 


Studios Relative al Hormon de Crescentia 
VII. Le Activitate de Hormon de Crescentia in le Suppression del Palatoschisis 
e del Absorption Fetal Stimulate in Muses per le Injection de Cortisona 


Cortisona esseva administrate a muses pregnante, primiparas e multiparas. 
Hormon de crescentia, gonadotropina chorionic, e progesterona esseva adminis- 
trate parenteralmente in conjunction con cortisona a primipare muses pregnante. 
Le sequente resultatos esseva observate: 

1. Multiparas esseva significativemente plus resistente al production de 
palatoschisis per cortisona que primiparas. 

2. Hormon de crescentia contrariava le effecto de cortisona a grados significa- 
tive. Esseva observate un prole plus normal e un correspondente reduction del 
absorptiones placental. Tamen, le incidentia de palatoschisis remaneva virtual- 
mente sin alteration in despecto del protection con hormon de crescentia. 

3. Progesterona e gonadotropina chorionic administrate parenteralmente insi- 
mul con cortisona terminava le pregnantia in omne caso. 

Es concludite que hormon de crescentia in muses pregnante exerce un specific 
effecto protectori contra cortisona, permittente le production de significativemente 
plus numerose juvenes viabile al fin del periodo de gestation. 
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Stein and Leventhal*! in 1935 de- 
scribed a syndrome consisting of men- 
strual irregularities, sterility, obesity 
and hirsutism with bilaterally enlarged 
polycy stic ovaries. Since then, numer- 
ous reports have confirmed their obser- 
vations. In 1939, Stein and Cohen?’ 
reported that bilateral ovarian wedge 
resection produced normal menstrual 
periods in most patients and that some 
of them even became pregnant follow- 
ing operation. On the other hand, there 
has been a certain amount of confusion 
in defining exactly what is the Stein- 
Leventhal syndrome both the 
clinical and the pathological point of 
view. There has been a tendency to 
make separate entities of similar clini- 
cal syndromes in which the ovaries are 
not greatly enlarged but present an 
ilmost identical histological _ picture. 
Clinicians have often hesitated a long 
time before agreeing to an exploratory 
laparotomy in patients with unex- 
plained menstrual irregularities and 
sterility if they did not have the com- 
plete clinical picture described above, 

especially if the ovaries were not defi- 
nitely large either by palpation or gyne- 
cogri aphy. Many pathologists have been 


CANADA 


reluctant to confirm such a diagnosis 
if they did not find all the elements 
of the classical pathological picture. 
Furthermore, the etiology and patho- 
genesis of the Stein-Leventhal syn- 
drome have always been, and still are, 
fairly obscure. 

For the above reasons, it was de- 
cided to study clinically and_patho- 
logically the findings in 18 patients 
with the Stein-Leventhal syndrome and 
to explore biochemically the possibil- 
ity of a primary ovarian or adrenocorti- 
cal dv sfunction in this syndrome. 


Subjects and Methods. Our patients were 
18 young women with the syndrome of poly- 
cystic ovaries and hyperthecosis seen in the 
last 2 years, in which the diagnosis was 
confirmed by the macroscopic appearance of 
the ovaries at laparotomy and by histological 
study of the ovarian tissue obtained from a 
bilateral wedge resection. Histological sec- 
tions of ovarian tissue were all prepared by 
the same technique and examined by the 
same pathologist (S.L. ) 

The total urinary 17-ketosteroids were 
measured using the technique of Drekter et 
al.4 with addition of the chloroform extrac- 
tion of the Zimmerman chromogens recom- 
mended by Cahen and Salter’. The procedure 
of Reddy!® was used to determine the total 
urinary 17-hydroxycorticosteroids. The bio- 
assay of urinary follicle stimulating hormone 
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FSH) was performed after adsorption of 


the urinary gonadotrophins on kaolin as de 
scribed by Bradbury, Brown and Brown!. In 
some patients, urinary estrogens were meas 
ured by the Allen Doisy bioassay In S pa 
tients, the urinary 17-ketosteroids were sep 
rate by column chromatography by th 
tech ue ot | inthier 
Results. a) CLINICAL EVALUATION OI 
rHE PATIENTS. (see Table 1). Our 18 
rABLE 1 
Oligo-Hy 
P H } 
B.B N \ 
A.B ) ) 
Yes 
) () Ves 
\ 
\ 
N 
Yes 
N 
Ni N \ 
\ 
BI 
C.M Ves 
Ry N Ves 
) \ 
AS Yes 
Yes 


patients had a mean age of 25 with 
20 to 39 when 


first seen at the Endocrinology Clinic. 


a range of they were 
The mean age of the menarche was 14 
and it ranged from 11 to 20. 


Nine of the patients had a normal 


years 


weight, 2 were slightly overweight and 


7 were definitely obese. Hirsutism was 
barely noticeable in 3, slightly more ap- 


parent in 6 patients and much more 


American Journal of the Medical Sciences + 


CLINIC 


Vay, 1960 


pronounced in 7 
markedly 


Two patients were 
hirsute. Seventeen of the 
women had a_ history of oligo-hypo 
menorrhea and 16 of them had periods 
of amenorrhea varving from 3 months 
to 13 vears. Two patients presented 


themselves with meno-metrorrhagia; in 


one patient they had been present 
since the menarche while the other 
AL FINDINGS 
Norma 
longest Meno-1 menstrua 
Mor Yes N S Years 
13 Years No 14 Years 14 Years 
12 Mont! Nor None 9 Years 
Mont Nor Nom + Years 
Non Nor 7 Years No 
7 Me | Nor Nome 1 Year 
Non Nor Nor sing 
10 Months Nor Nor sing 
M hs t Month 1 Yea 
12 Months Nor None Single 
> Mont! Non Non > Year 
6 Months Nor Nor > Yea 
$ Mont Not Nom Sing 
& Months Nor Nom 1 Year 
10 Months Nor Nome 1 Yea 
t Months Non Non Singl 
7 Months Non 7 Years i Yea 
5 Years None 7 Years 6 Year 


woman had oligo-hypomenorrhea and 
periods of amenorrhea for 20 years pre 
viously up to a year before presenting 
5 of the IS 
patients had normal menstrual periods 


meno-metrorrhagia. Only 


from 4 months to 14 years before pre 
senting oligo-hypomenorrhea and_ ps 
riods of amenorrhea. Thirteen of ou 
1S women were married. Sterility ha 
been present in all but one patien 


cre 
the 
po 
ths 
ted 
Ink 
ent 
het 
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TABLE 2. PATHOLOGICAL FINDINGS 


Ovarian Fibrous 
Patient ( apsule M icrocysts 
B.B Slightls 
Knglarged 
\ B Large 
\( Large 
Slightly 
Enlarged 
Slightly 
Enlarged 
Slightly 
Enlarged 
Large 
ry 
Slightly 
Enlarged 
(| Large ) 
B.1 Slightly 
Enlarged 
Slightly 


nlarged 


Slightly 
| nlarged 
Normal 
Large 
Ls Slightl, 
Enlarged 
Larg 


trom one to 14 years. The other patient 
had had one normal pregnancy and 
delivery followed by 4 miscarriages. 

b) OVARIAN PATHOLOGY (see Table 
2). At laparotomy all ovaries had a 
pearly white (oyster-like) color. They 
were bilaterally enlarged in 17 cases, 
although only slightly in 9 patients in 
whom they were considered to be 
around the upper limit of normal. The 
ovaries were grossly enlarged in 8 


Cases, 


Theca Stroma Corpus 
Hypertrophy Hyperplasia Luteum 
() () () 
() 
() 
) Yes 
functional 
() () 
() 
() Fibrous Yes 
functional 
Fibrous Yes 
old 
4) 
() 4) 
Fibrous 
() () Yes 


functional 


() 

) () 

() 
() 


The tunica albuginea was markedly 
thickened in 15 cases, slightly in one 
and of normal thickness in only 2 in- 
stances. Microcysts were present in all 
ovaries examined; they were very 
numerous in 13 patients and moderately 
in 5. Theca hypertrophy was noticeable 
in 14 patients and completely ab- 
sent in only 4 instances. Definite hy- 
perplasia of the ovarian stroma was 
present in only 2 patients; it was pres- 
ent to a very slight extent in 5 others. 
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Stroma hyperplasia was absent in 8 
instances, while fibrosis of the ovarian 
stroma was present in 3 cases. A recent 


functional noted 


corpus luteum was 
in only 3 patients. 

HORMONAL stTuDIESs (see Table 3). 
Twenty-seven determinations of the 


total urinary 17-ketosteroids were done 
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of 


the 
total urinary 17-hydroxycorticosteroids 
were made in 15 of the 18 patients. All 


Twenty-four determinations 


the recorded values fell within normal 
limits except in one patient in whom 
a value slightly over the upper limit 
of normal was found one day, but was 
followed by a normal value the next 


TABLE 8.—~ URINARY HORMONAL DETERMINATIONS 
Urinary 17-Ketosteroids Urinary 17-Hydroxycorticoids Urinary Urinary 
mg. per 24 hr mg. per 24 hr FSH Estrogens 
m.u. per m.u. per 
Patient Control Control ACTH ACTH Control Control ACTH ACTH 24 hr 24 hr 
10.6 12.8 14.0 S.4 6.1 16.9 0.2 + 105.6 + 40.0 
25.0 
s.( 11.2 10.4 13.3 16.5 39 1.7 22.6 27.0 13.2 
\.( 6.4 8.2 $.2 13.2 
AC 21.8 6.6 + 160 
s.D 16.6 18.2 23.7 13.9 15.8 6.6 +160 
T.D 15.4 15.3 25.4 26.9 6.8 38 18.4 3.4 6.6 
L.E 11.7 15.7 4.4 27.7 6.4 S.4 29.2 Ss 13.2 
CG) 14.0 13.2 +160 
NJ 10.2 11.3 2.8 
CJ 14.8 15.0 23.2 3.0 6.1 85 24.1 26.1 13.2 +160 
B.L 13.4 7.0 6.6 
D.L $.2 6.6 
C.M 16.2 Q.8 15.7 17.4 6.6 6.9 12.7 14.9 6.6 
10.8 39 52.8 
21.4 24.3 56.3 16.0 6.3 6.8 26.5 86.5 13.2 
AS 11.1 15.0 15.5 15.5 12.8 8.6 27.6 54.6 2.8 
13.5 6.6 +80 


*Values for F S H , Estrogens and 17-KS 25.0 mg 
found post-operatively. 


in the 18 patients. The values found 
ranged from 3.1 to 25.0 mg. with a 
mean of 14.2 mg. per 24 hours. Values 
over 20 mg. were found in only 3 pa- 
tients. Normal values for total urinary 
17-ketosteroids in young women by 
this technique range from 5.0 to 15.0 
mg. with a mean of 10.0 mg. per 24 
hours. 


were found pre-operativels : all other values wer 


9 


days of control urine 
collections, a standard 2-day intra 
venous ACTH test (Renold et al.'® 
was done in 9 patients. The increase ir 
both the 17-hydroxycortico 
steroids and 17-ketosteroids was wel 
within the range observed in norma 
women of comparable age durin 
ACTH stimulation. Urinary FSH wa 


day. Following 


urinary 


4 
t 
| 
| 
| 
| 
| 
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normal in 12. patients, low in 5. 
Urinary estrogens were determined in 
only 6 cases and were found within 
the normal range in 5. One patient 
(A.B.) had low urinary estrogens and 
a slight increase in urinary FSH. This 
patient was 39 years old at the time 


TABLE 4 
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al.'*, Three patients were found to 
have an increased excretion of andro- 
sterone + etiocholanolone, the mean 
value for those 3 patients was 10.6 + 
3.0 mg. per 24 hours (the mean value 
for 8 normal women was 4.5 + 1.6 
mg. per 24 hours); P<0.001. One pa- 


COURSE OF THE PATIENTS AFTER 


BILATERAL OVARIAN WEDGE RESECTION 


Months after Menstrual 


Patient Treatment pertods 
2 N 
\.B 

15 N 
2 N 
\.( 27 N 
S.D 12 N 

10 N 
Lt 6 N 
C.G 

N.1 l 

19 N 
Ca 19 N 
16 N 
11 N 
15 N 
15 None 
VLR 6 N 
3 N 
247 


Pregnancies Hirsutism 
No Change 


No Change 


l No Change 

No Change 
0 No Change 

l No Change 
Single No Change 
Singk No Change 
No Change 

Singk No Change 
0 No Change 
No Change 

1 No Change 
Single No Change 
0 No Change 
0 No Change 
Single No Change 
oO No Change 


“Total hysterectomy and bilateral oophorectomy for reasons unknown. 
Total hysterectomy and bilateral oophorectomy for severe and intractable meno-metrorrhagia. 


tNo follow up 


f study and complained of hot flashes; 
he was probably starting her meno- 
mause, 

The y 17-ketosteroids were 
parated on a silica gel column into 
groups: androsterone + etiocholano- 
one, dehydroepiandrosterone and the 
l-oxygenated 17-ketosteroids accord- 
ng to the technique of Lanthier et 


urinary 


tient excreted 5.8 mg. of dehydroepi- 
androsterone per 24 hours (the mean 
value for 8 normal women was 1.6 + 
1.0 mg. per 24 hours). The 4 other 
cases had a completely normal urinary 
17-ketosteroid chromatographic _ pat- 
tern. 

d) COURSE OF THE PATIENTS AFTER 
OVARIAN WEDGE RESECTION (see Table 
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\ bilateral ovarian wedge _ resec 
tion was done in 16 of the 18 patients, 
some of whom have been followed up 
to 27 months postoperatively. \ total 
hysterectomy with bilateral oophorec- 
tomy was done in the other 2 patients; 
(C4. ) 
done for 


in one case the radical opera 


tion severe and. intrac 
table uterine bleeding. 
other case (A.B 
known reasons in another hospital. In 


lack 


up information because she never re 


Was 
while in the 
it was done for un 
only one patient do we tollow- 
turned to our Clinic. 

Out of the remaining 15 patients, 
one |.P 


amenorrheic 15 


married woman, is. still 
atter 


wedge resection. The 14 other patients 


months ovarian 


have regular menstrual cycles and the 
daily temperature curve is 
of ovulation in the 4 


suggestive 
cases which 
it was obtained. Out of those same 14 
patients, 9 are married and had been 


sterile from one to 9 years before 
ovarian wedge resection. Three of these 
patients have since become pregnant; 
Orne 


term intant 


has delivered a normal full- 
another (S.C. 


has had a miscarriage after 2% months 


a diabetic, 


of pregnancy and the other patient 
S.D 

There has been absolutely no change 
in the 
tients in the period of observation. 


is now 8 months pregnant. 


hirsutism in any of these pa 

In 4 patients in which the urinary 
|7-ketosteroids were slightly elevated 
14 to 25 mg. per 24 hours), a lower 
value (7.7 to 11.7 mg. per 24 hours 


was recorded one to 4 months after 


bilateral ovarian wedge resection. 
tact 
is the relative 


Discussion. The first emerging 
from the clinical review 
frequency of the polycystic ovaries and 
hyperthecosis syndrome. Eighteen pa- 
tients were diagnosed as such within 
2 years in a general hospital: a num- 
ber of other patients with the same 
this 


investi- 


svndrome were not included in 


because of insufficient 


series 


gation. The following are some of the 
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other facts standing out of the clinical 
Most of the 
of them being below the 
v half the 
patients in the series were definitely 
Hirsutism, although very 


review. patients were 
voung, 
mean age of 25 vears. Only 
overweight. 
difficult to evaluate, was present in all 
cases but certainly only of very minor 
degree in 3 of them. Thirteen of the 18 
patients had 
dating back to the menarche. The most 


menstrual irregularities 


constant complaint was oligo-hypo 
menorrhea which was present in all 


CA. 
history of 


patients except one whi 


presented with a meno 
metrorrhagia since menarche. Only 2 
patients did not have periods of 
Out of the 13 
had had al 
pregnancy which was later followed by 


The 


sterile 


amenorrhea married 


women, only one norma! 


miscarriages 12 other married 


women had been from one t 
14 vears. 

The ovaries were definitely large in 
S cases. They were only slightly en 
larged in all the other patients except 
in one in which they were definitely of 
normal size. The histological findings 
those described by 


were essentially 
Stein and Leventhal in their origin 


publication*'. \ functional corpus 


teum, the witness of recent ovulatio: 
was found in only 3 cases 

The clinical course of the patients 
after ovarian wedge resection was ey 
cellent, failing to 
with normal menstrual periods. W‘ 


only one respol ( 


did not treat any of our patients with 


corticosteroids, although good results 


have been published by a number of 
investigators Gold 
Greenblatt et al.*, Jones, Howard and 
Langford'?, Laffargue et al.*, Perlof 


and Channick!*, Perloff et al..®). We 


preferred obtaining ovarian tissue !o! 


and Fran 


histological study and not to expos 


these young women to some of. [hie 


pitfalls of 


therapy. 


prolonged corticosteroid 


Determination of the urinary esir 


( 
\ 
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gens and FSH were of no diagnostic 
significance and did not point out any 
factor that might be important in the 
this fact 
had already been pointed out by other 
workers (Ingersoll and McDermott’, 
Laffargue et al. 
and Mikkonen!? 


The values for the 


of the disease: 


Pesonen, Timmonen 


17-hy- 


droxycorticosteroids were within nor- 


urinary 


mal limits during the control period 
and under ACTH) stimulation. The 
only finding that may be of some sig- 
nificance was a mean value of 14.2 
mg. per 24 hours for the urinary 17- 
ketosteroids which is 4.2 mg. over the 
mean for normal women, although only 
) patients had values of 20 mg. or more. 
This finding is in agreement with re- 
ports from many investigators (Buxton 
nd Vande Wiele*, Gallagher et al., 
Gemzell, Tillinger and Westman’, 
Ingersoll and McDermott’, Jailer and 
Vande Wiele!” Laftargue et 
Perloff et al.°, Pesonen, Timonen 
iid Mikkonen'?). The response of the 
rinary 17-ketosteroids to ACTH stim- 
lation was within normal limits in all 


Johnsen!! 


atients. 

\s Gemzell, Tillinger and Westman® 
tated, it is very difficult to find a cor- 
lation ovarian 
ithology and the total urinary 17- 


between hirsutism, 
tosteroids. 
We have selected from the medical 
terature 33 proven Cases of the Stein- 
Leventhal syndrome in whom a chro- 
itogré phic se paration of the urinary 
'-ketosteroids had been performe 
cause of the variations in hydrolysis, 
paration and colorimetric procedures, 
values are not readily comparable 
tween themselves and with our own 
ures. Nonetheless, certain trends are 
parent and are in agreement with 
ir preliminary findings in 8 patients. 
ixton and Vande Wiele? in 1954 1 
orte ‘da normal urinary 17-ketoste moe 
iromatographic pattern in 6 cases and 
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an increased level of dehydroepian- 
drosterone in one patient. Also in 1954, 
Jailer and Vande Wiele' described ; 

normal urinary 17-ketosteroid psn 
tographic pattern in 5 patients and an 
increased level of dehydroepiandroster- 
Johnsen"! in 1956 
reported 5 cases of the Stein-Leven- 
thal syndrome with abnormal patterns: 
3 cases had an increased excretion of 


one in 4 other cases 


androsterone, 3 had an increased level 
of etiocholanolone and one patient had 
high value for dehydroepiandroster- 
one. An increased level of androsterone 
and etiocholanolone with a slight in- 
crease in the 1l-oxygenated 17-ketoste- 
roids was re porte d by Gallagher et al.° 
in 1958. Eight cases were studied by 
Timonen and Mikkonen!'* in 
1959; they found an increased excretion 
of androsterone and etiocholanolone in 
5. of de hydroe ‘pik androsterone in 4 and 
of the 1l-oxygenated 17-ketoste ath in 


2. In our 8 cases, 3 had an increased 
level of androsterone + 


Pesonen. 


etiocholano- 
lone, one an increased level of dehy- 
droepiandrosterone and the 4 others 
had a completely normal urinary 17- 
ketosteroid chromatogr: iphic pattern. 
Summarizing the information ob- 
tained from the separation of the 
urinary 17-ketosteroids in patients with 
the Stein-Leventhal syndrome, it seems 
that some patients have an increased 
level of androsterone and etiocholano- 
lone, others have an increased level of 
dehydroepiandrosterone, a few show a 
slightly increased ll-oxygenated 
ketosteroid fraction, while. still others 
have a completely normal pattern. 
These preliminary results seem to point 
out the fact that, at least in some pa- 
tients with the Stein-Leventhal syn- 
drome, there is an increased secretion 
of an androgenic steroid either from 
the adrenal or the ovary. Much more 
extensive steroid studies are now in 
process in this laboratory and will be 
reported later. 
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Summary. An evaluation has been 
made of 18 patients with polycystic 
ovaries and hyperthecosis diagnosed as 
such inside of 2 
hospital. 


Ten of the young women were be- 


years in a general 


low the mean age of 25 years. Only 
half of the patients were definitely 
overweight. Hirsutism, although diffi- 
cult to evaluate, was present in all 
cases but certainly only of very minor 
degree in 3 of them. The most constant 
menstrual irregularities 
hypomenorrhea and periods of amenor- 
rhea dating back to the menarche in 
two-thirds of the patients. Two women 
presented with a history of meno- 
metrorrhagia. Twelve of the 13 mar- 
ried women had been sterile. 


were oligo- 


enlarged 
in only 8 cases. In all the other patients, 


The ovaries were greatly 


the ovarian size was around the upper 
limit of normal. The major histological 
findings were: thickened tunica albu- 
ginea, microcysts, hyperthecosis and 
stroma hyperplasia in some cases. 
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All patients, except one, responde¢ 
to bilateral ovarian wedge resection 
with normal menstrual periods. Thre 
pregnancies have occurred during th 
27-months follow-up period. Absolutel) 
no change in the hirsutism has beet 
noted in any of the patients following 
operation. 

The only hormonal finding that may 
be of some 
urinary 17-ketosteroid 
higher than the 


significance is a mean 
value 4.2 mg 
mean for normal! 


women. 


Chromatographic separation of tl 
urinary 17-ketosteroids was done in § 
patients. Three were found to have an 
increased excretion of androsterone 
etiocholanolone, one an increased level 
of dehydroepiandrosterone and the 4 
others had a completely normal pattern 
It seems that, at least in some patients 
with polycystic ovaries and hyperthe- 
cosis, there may be an increased secr 
tion of an androgenic steroid either 
from the adrenal cortex or the Ovary. 


Hubert for her skillful te 
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SUMMARIO IN INTERLINGUA 
Le Syndrome de Ovarios Polycystic e Hyperthecosis Un Evalutation Clinic 


Esseva evalutate le casos de 18 patientes con ovarios polycystic e hyperthecosis, 
diagnosticate intra 2 annos in un hospital general. 

Dece del juvene feminas habeva minus que le etate medie de 25 annos. 
Solmente un medietate del patientes habeva definitemente peso excessive. 
Hirsutismo—que es difficile a evalutar—esseva presente in omne le casos, in 3 
clarmente a grados solmente minissime. Le plus constante irregularitates men- 
strual esseva oligo-hypomenorrhea e periodos de amenorrhea depost le tempore 
del menarchia in duo tertios del patientes. Duo del feminas habeva un historia de 
meno-metrorrhagia. Dece-duo del 13 maritate feminas in le serie habeva essite 
sterile. 

Le ovarios esseva grandemente allargate in solmente § del casos. In omne le 
alteres, le dimensiones ovarial esseva in le region del limite superior del norma. 
Le major constatationes histologic esseva spissification del tunica albuginee, 
microcystes, hyperthecosis, e hyperplasia stromal in certe casos. 

Omne le patientes, con un exception, respondeva al bilateral resection cuneate 
del ovarios per normal periodos de menstruation. Durante le 27 menses del 
periodo de observationes de controlo posterior, 3 pregnantias ha occurrite. 
\bsolutemente nulle alteration del hirsutismo esseva notate in ulle del patientes 
post le operation. 

Le sol constatation hormonal que es possibilemente de signification es un valor 
medie de 17-cetosteroide in le urina excedente per 4,2 mg le valor medie in 
feminas normal. 

Separation chromatographic del 17-cetosteroides in le urina esseva effectuate 
in 8 del patientes. Esseva trovate que 3 habeva un augmento del excretion de 
androsterona-etiocholanolona. In 1, le nivello de dishydroepiandrosterona esseva 
elevate. In le 4 alteres, le valores esseva completemente normal. I] pare que al 
minus certes del patientes con ovarios polycystic e hyperthecosis ha un augmento 
lel secretion de un steroide androgenic, o ab le cortice adrenal o ab le ovario. 
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RECENTLY it has been reported that 
nylidrin is a useful agent for increasing 
the circulation to the peripheral muscu- 


oundation, Los Angeles, California 


man and animals, and its use in the 


management of peripheral and cerebral 


arterial insufficiency 


lar areas of the body (Hensel, Ruet Nylidrin is 1-( p-hydroxyphenyl )-2 
Golenhofen*, Klasson®, Pomeranze methy]-3- phenyl-propylamino ) propa- 
et al.>, Riddel, Steel, McCov'’, Stein'!). nol hydrochloride and the formula i: 


tk re is considerable need for such an shown in Fig. 1. 


NYLIDRIN 


CH, 


| 
CH-NH-CH-CH,-CH, 


ig Chemical formula of nylidrin hydrochlorid 


agent for the treatment of ischemic Methods and Materials, Twenty-five pa 


night pain and intermittent claudica- 
tion. Most of the presently available 
drugs (tolazoline and nicotinic acid ) 


have their effects prim: arily on the skin In no case was gangrene present. The patient 
averaged 48 years of age with a range of 3( 


tients with arteriosclerosis involving the lower 
extremities were studied. All patients wer 
ambulatory and had intermittent claudicatio1 
and other symptoms of ischemia of the limbs 


circulation. The purpose of the present 

re P rt 1S te de scribe the circul: te "3 on 1] rabbits. Pulse rate was measured by 

effects of nylidrin hydrochloride in — auscultation and in a few cases by the Colsor 


*Aided by grants from Mrs. Eva Kenoffel and the Ventura County Heart Associatior 
\ppreciation is expressed to Sally Cody and Don Trotter for their technical assistance. 

tFor the next year will be at Karolinska Institute, Stockholm, Sweden 

tArlidin, U.S. Vitamin and Pharmaceutical Corporation, New York, New York. 
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to 74. In addition, studies were carried out 


( 


blood pressure apparatus. Cardiac output was 
measured iodinated 
ibumin with a scintillation counter over the 
heart, the re 


using radioactive serum 


ordings being made on a record- 


ing rate meter. Ballistocardiograms were made 
on a standardized Nickerson low frequency 
bed Cle rance of from 
studied a scintillation counter over the 


site of injection in calf muscle after 2 micro- 


le Was 


with 
curies were injected deeply into the muscle 
Rapaport et al). Calf was measured 
plethysmographically with the triple cufl 
Hyman and Winsor*) and_ this 


fle 


tec hnique 


was checked with a water plethysmograph of 
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vertebral arteries and later employing a drop 
which measured blood flow into the 
carotid artery. Clearance of iodine 
from gray and white matter was studied also 
(Kety?). Measurements in man were made 
after an appropriate period of rest before the 
drug and again after the drug, 


countet 
internal 


a second read- 
ing being taken at the height of the maximum 
pulse rate which was recorded continuously 
with the cardiotachometer. The results were 
recorded in terms of the per cent of the con- 
trol values. In all cases the parenteral studies 
were made before and after 5 mg. of nylidrin 
intramuscularly or intravenously. The results 


the Barcroft type'. Peripheral resistance of — of the parenteral studies are shown in Table 1. 
FABLE 1 THE EFFECT OF NYLIDRIN EXPRESSED AS A PER CENT OF THE 
CONTROL VALUES 

No. Pts Irerage* Range* 
Carnpiac Errrers 
Pulse rate 10 122 105 to 158 
Blood pressure (mim.dly 10 
Svstolv 104 100 to 111 
Cardiac output 
Minute volume 122 lll to 138 
Stroke volume 108 101 to 115 
Ballistocardiogram 
Height of LJ wave > 134 liSto 175 
PeripHeraL Errects 
Clearance of from muscle, ‘min 160 180 to 210 
Calf flow, ml. 100 ml. min 10 189 140 to 250 
Peripheral resistance, calf, in units 10 50 2Zto 68 
Finger flow, c.mm. sec 10 118 110 to 128 
Toe flow. c.mm. see 10 108 102 to 114 
Renat Piasma Fiow 
Flow, ml. min 11 83 60 to 97 


*ALl values as ©; of the controls 


determined by measuring the 
blood pressure at the popliteal 
iuscultation. The pressure 
termined by adding the systolic pressure to 


two times the diastolic pressure and this value 


the calf was 
space by 


mean was de- 


was divided by three. The peripheral resis- 
tance was determined by dividing the mean 
by calf flow in ml. per 100 ml. of 
imb per minute. Finger and toe flows were 


pressure 


employing 
ligital occluding cuffs. In animals muscle flow 
was measured with a drop counter which 
ieasured the rate of inflow of blood into the 
emoral artery (Knapp, Hyman and Bercel®, 
Lindgren? ). The skin of the limb was dis- 
ected so that only muscle flow was 
ieasured, Renal plasma flow was measured 
vith para-amino hippuric acid using the con- 
tant infusion technique. Cerebral flow was 
ieasured in rabbits by first tying off the 


easured plethysmographically 


away 


In addition, 20 patients were given oral Ny- 
lidrin, 6 mg. three times daily, to determine 
side effects, if any. These dosages were em- 
ployed because they are therapeutic and have 
been found to be well tolerated. Room tem- 
perature for all studies averaged 23° C. plus 
or minus 2°, 

The intensity of the heart tones was studied 
using a Sanborn microphone with suitable 
amplification, the analysis being made on the 
Panoramic Subsound Analyzer. 


Results. CaArpIAC EFFECTS. The car- 
diac effects are shown in Table 1. The 
pulse rate increased in all cases and 
to a significant degree. The systolic 
blood pressure increased slightly and 
the diastolic pressure decreased. The 
cardiac output (minute volume) showed 


122 596 
a definite increase and the stroke vol- 
ume increased slightly. The ballisto- 
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is shown in Fig. 4. The increase was 
considerably greater than in control 
studies which were carried out before 
and after the injection of saline. Calf 


cardiograms showed an increase in the 
9 


amplitude of the I-] wave (Fig. 

intensity of heart sounds was 
age 
95 


The 
studied in 5 patients after the paren- 
teral injections of 5.0 mg. of the drug. 


CONTROL 


and 


ims_ before 
mg. of nylidrin. 


Ballistocardiogr: 
> 


Fig. 2 


muscle flow was increased on the aver- 
was to 


e. The maximum 
times the control. An example is 


NYLIDRIN 


15 minutes after 


increase 


the intravenous injection of 


1.0 5 
0.8 4 
i Xo” 
2 NYLIDRIN 
\ 
Le 
< 
4 ‘ 
CONTROL 
0 50 100 150 200 250 300 350 400 
FREQUENCY C/S 
Fig. 3—Frequency analysis of the heart sounds in a patient before and 15 minutes after the 
intravenous injection of 5 mg. of nvylidrin 


In all cases the intensity increased in 
all frequency ranges, the maximum in- 
crease being from 75 to 125 cycles per 
second (Fig. 3). 
PERIPHERAL VASCULAR EFFECTS. Clear- 
ance of I,,; from muscle was definitely 
more rapid after nylidrin. An example 


shown in Fig. 5. The peripheral resis- 
tance showed a distinct drop as there 
was a slight drop in mean popliteal 
artery pressure and an increase in calf 
flow. Finger blood flow showed, on 
the average, a moderate increase. Toe 


flow increased to a slight extent. 


Winsor et al.: 
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o/min. 


CONTR¢ 


1 


( le iTance ot I 


from calf muscle of a patient before and 20 minutes after 


5 me. of nylidrin intramuscularly. 


CONTROL 


CALF 


FINGER 


NYLIDRIN 


».—Calf flow and finger flow in a patient before and 20 minutes after the 


intramuscular injection of 5 mg. of nylidrin. 


The blood flow in the calf muscle 
t the rabbit was studied in 12 ani- 
mals (Table 2). All animals were anes- 
thetized with urethane and all re- 
mained in good condition throughout 
the entire experiment. The nerve sup- 
ply to the muscles was left intact. The 
leg was skinned and the foot was tied 
ff. There was a definite increase in 


femoral artery flow. The percentage 
increase averaged 50.0. The mean arte- 
rial blood pressure fell by an average 
of 8.5%. There was a decrease in the 
peripheral resistance of 36.4%. 

RENAL PLASMA FLOW. This was de- 
creased slightly in all cases but was 
not great enough to be significant. 

CEREBRAL CIRCULATION IN THE RABBIT. 


| 
, 25555 55555 22556 2955.‘ £5222 =======25= 
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This was studied in 10 rabbits. The 
intra-carotid infusion of one micro- 


gram per kilo body weight per minute 
of nylidrin produced an average in- 
flow of 49% in the internal 
carotid artery. The value approximated 


crease 1n 


the average increase in clearance rate 


May, 1960 


than 
indicating a reduced cerebral vas- 


arterial pressure averaging less 
cular resistance. 

Despite a tendency for both carotid 
fiow and clearance rate to return to- 
wards the control state during pro- 


longed infusion of the agent nylidrin 


TABLE 2 THE EFFECT OF NYLIDRIN ON THE CIRCULATION OF RABBIT 
MUSCLE. I INITIAL VALUE AND A AFTER NYLIDRIN 
Femoral Femoral Mean Vea 
rt tri 
Flow Flows B.P 
Do rn ni min ( Hla (/ PI Ry Py Rs 
5 n 35 2.40 6.0 76 73 3.5 142 77 $5.5 
k. mu $.05 $4.0 76 75 | ISS 128 $1.9 
10y k. mu £80 5.60 10.0 71 70 1.4 165 125 24.2 
107 k./mir 95 £05 25.0 GS 62 ALO 158 24.8 
10y/k. min 7.50 L 40.0 66 17.5 150 
105 k 14.65 150.0 Q5 15.8 162 55 66.1 
10y/k./1 7.15 80.0 80 0.0 146 112 23 
105 k. min 7.50 13.35 78.0 32 7 11.0 109 x5 1 ¢ 
10+7/k./min 9.75 12.0 80 77 64+ 22.0) 
5y k./min $.15 5.30 +41.5 78 70 10.2 208 132 6.6 
/k. min 6.10 27.0 74 60 18.9 154 OSs 36.4 
B.P blood pressure 
] before injection 
\ after injection 
PVR peripheral vascular resistance 
TABLE 3.—THE EFFECT OF NYLIDRIN ON CEREBRAL CIRCULATION 
IN THE RABBIT 
Int ( 
M.A M.A 
Vo Flowy Flows 
{ Inj. Site Ky Ky Chg. mm. Hg) mm. Ha nin.) (1 n.) Cl 
5 Int cap 0.0858 0.0556 60.1 
$4.2 82.0 0 1.66 2.30 1.49 
5 Caud. nue. 0.1059 0.1539 +47.5 
M.A mean arterial 
B P bleod pressure 
K clearance 
] = he fore injec tion 
\ after injection 


of I,2., obtained simultaneously from a 
of matter 
and some- 


representative area gray 


(claudate nucleus), was 
what less than the increase of clearance 
rate from white matter (internal cap- 
(Table 3). The increase in the 
two parameters in response to nylidrin 


was accompanied by a fall in mean 


sule ) 


functioned as an effective vasodilator 


of the cerebral blood vessels in the 
rabbit. 
CLINICAL STUDIES. Twenty-five pa 


tients were studied for clinical effects 
Five of these patients had lightheaded 
vertigo, mental confusion 
diplopia and murmurs over the caro 


ness or 


Winsor et al.: 


tid arteries or other evidence of cere- 
bral vascular insufficiency on 
placebos the symptoms were not im- 
proved; however when nylidrin was 
given some of the symptoms were par- 
tially alleviated. The intravenous and 
intramuscular injections were well 
tolerated. There was no thrombosis at 
the site of the injection nor was there 
evidence of venous irritation. The oral 
administration of the drug in the doses 
employed did not produce gastrointes- 
tinal symptoms. Palpitation was en- 
countered occasionally. Postural hypo- 
tension was not seen in any Case. 
\ngina pectoris which existed pre- 
viously in some of the patients was not 
ggravated. Ischemic night pain was 
improved in 4 of 6 patients with 
arteriosclerosis obliterans. 

Discussion. Nylidrin in doses of 
meg. umuscularly or intravenously 
was well tolerated as was 6 mg. or: lly 
three times daily. Only occasionally 
did patients complain of palpitation 
with the oral administration and in no 
case did this appear detrimental to pa- 
tients. The drug was of particular value 
clinically in relieving some of the symp- 
toms of cerebral vascular insufficiency 

vertigo, lightheadedness, mental con- 
fusion, diplopia) and studies on the 
rabbit brain showed that there was an 
increase in cerebral vascular flow and 
an increased clearance of radioactive 
from both the white and gray 
matter of the brain. In addition, the 
went proved of value in relieving night 
cramps when these were of ischemic 
origin. There was definite evidence of 
increased circulation through the mus- 
cle of the calf of man and _ rabbit: 
however clinically improvement from 
intermittent claudication was difficult 
to evaluate because the observations 
must of necessity be subjective. It is 
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of interest that the skin vascular bed 
showed a slight increase in circulation 
in the region of the fingers and toes. 
Studies of renal circulation showed 
that the renal plasma flow dropped 
slightly as blood was diverted into the 
muscular areas of the extremities. Also, 
cardiac rate and minute volume and 
to a lesser extent the stroke volume 
oeeeiieal probably as a response to 
the drop in mean and diastolic pressure 
which serves as a regulating mechanism 
to maintain the circulation in as many 
vascular beds as possible. There is, 
however, evidence of local peripheral 
vascular dilatation in the region of calf 
muscle as shown by the decrease in 
peripheral resistance which occurs in 
this area. The increased cardiac output 
and the decreased peripheral resistance 
following nylidrin hydrochloride both 
favor increased circulation to the ex- 
tremities. 

It is of interest that none of these 
patients exhibited postural hypotension 
although theoretically this might occur. 
It would seem that this drug would 
have a definite field of usefulness in 
cerebral vascular insufficiency as sug- 
gested by the increased cerebral circu- 
lation in the rabbit and the decrease in 
dizziness and other signs of cerebral 
ischemia in man. 

Summary. It has been shown in ex- 
perimental animals and in man that 
nylidrin hydrochloride increases blood 
flow in the muscle of the calf and brain 
and to a minimal extent in the fingers 
and toes. Also there is an increase in 
cardiac output (minute volume and 
stroke volume ). Nylidrin hydrochloride 
produced sy mptom: itic clinical im- 
provement when used in the m manage- 
ment of cerebral vascular insufficiency 
and ischemic leg night pain. 
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SUMMARIO IN INTERLINGUA 
Le Effecto de Hydrochloruro de Nylidrina in le Circulation Cerebral e Peripheric 


Esseva monstrate in animales experimental e in humanos que hydrochloruro 
de nylidrina augmenta le fluxo de sanguine in le musculo del sura e in le 
cerebro e a grados minimal in le digitos de pede e mano. I] etiam occurre un 
augmento del rendimento cardiac (i.e. del volumine per minuta e del volumin 
per pulso). Hydrochloruro de nylidrina produceva un melioration del symp 
tomas clinic quando illo esseva usate in le tractamento de insutficientia cerebro 


vascular e de nocturne dolores ischemic in le gamba. 


SUMMARIO IN INTERLINGUA 
(See page 609 for original article 
Darenthina: Un Nove Droga Anti-Hypertensive Reporto Preliminari 


1. Darenthina es un potente agente anti-hypertensive 

2. Su effectos anti-hypertensive es le plus marcate in position erecte; illos 
es minus impressionante in le positiones jacente e sedent 
3. Es recommendate que iste droga es addite al regime anti hypertensive 
quando methodos a reduction de sal es inefficace o quando le effectos anti 


hypertensive es desirate urgentemente. 
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differs from non- 
benzothiadiazine diuretics by virtue of 
its antihypertensive effect as well as 
its propensity to induce excessive uri- 
nary losses of potassium. Potassium 
depletion has been shown to lower 
blood pressure in normal (Freed and 
Friedman Ol hypertensive rats 
Friedman, Rosenman and Freed! ), 
ind to lessen smooth muscle ( Henrik- 
son'®, Webster, Henrikson and Cur- 
ri¢ and peripheral vascular tone 
Friedman, Freed and Rosenman?! ). 
\lthough chlorothiazide also lowers 
pe riph ral vascular reactivity ( Beavers 
nd Blackmore*) it does not reduce a 
normal blood pressure (Freis et al.™). 

Phe mechanism by which chlorothia- 
ide reduces elevated blood pressure 
has not been elicited despite intensive 
nvestigation. It seemed possible that 
the antihypertensive effect otf chloro- 
hiazide might be mediated through 
potassium depletion. To test this hy- 
othesis, we administered the drug to 

previously untreated hypertensive pa- 
tient for 6 weeks of a controlled meta- 
olic balance study. Potassium reple- 

m during the last 2 weeks of the 
tudy did not cause any elevation of 
pressure reductions obtained 
vith chlorothiazide. 


Present Address: 


U.S. Army Medical Res« 


Methods and Materials. A 51-year-old, 60 
kg. white man, who had a sustained hyper- 
tension of 200/140 to 180/115 mm. Hg 
throughout a 3-month period of hospitaliza- 
tion, was the subject of this study. He had 
no history or evidence of congestive heart 
failure, a normal blood urea nitrogen and 
excretory urogram, negative urine cultures 


and urinary sediment, a urine specific gravity 


of at least 1.022, and had never been treated 
for his hypertension. After intensive investi- 
gation had revealed no other diagnosis than 
“essential hypertension,” he was transferred 
to the metabolic balance ward. 

\ metabolic balance technique standard in 
(Plough 
et al.-!). The patient was first equilibrated 


this department was employed 


for 4 days and then observed on a constant 
liquid diet containing 35 cal. per kg., 1.2 gm. 


120 mEq. of sodium (2 


of protein per kg 
mEq. per kg and 60 mEq. of potassium 
(1 mEq. per ke each day, with added 
multivitamin supplements. Fluids were given 
ad libitum. Following equilibration and a 7- 
day control period, chlorothiazide therapy 
was begun in a dosage of 500 mg. twice daily 
and continued for 6 weeks. During the fifth 
week, potassiuin losses were repleted by 
adding 20 mEq. per day (given orally as 
potassium lactate to the diet, and during 
the final week 4 mkq. per day of additional 
maintenance potassium were given. Potassium 
repletion dose was determined by averaging 
daily potassium loss in the treatment period. 
Urine was collected for daily analysis during 
the control, repletion, and maintenance pe- 
riods, and in 4-day pools during the 28-day 
therapy period. Stools were collected in 7- 
day pools, apportioned with alternating car- 


arch Laboratory, Fort Knox, Kentucky. 
,l-dioxide. Trade name: Diuril. 
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performes by current laboratory 
vethods Knowlton et al.'5 Renal blood 
flow RBI ind renal afferent and efferent 


irteriolar resistance were calculated using 


ses were 


f 


unport! 


Results. The blood pressure declined 
rapidly in the first 7 days of chloro 
thiazide administration, and then be 
came stable at levels of 140 to 145/100 
to 105 mm. Hg. There was no increase 
in the blood pressure during the potas 


sium repletion ind maintenance pe 


\dm tion 

6th 
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K K 

if {mbkq./ad 

\\ \\ Added 
15 1) 58 
L19 ( 118 
LOO LOT 0) 102 
6.] 6.0 6.0 
/ 14 
5.2 5.2 ) 1.7 


riods; if anything, a still further slight 
decrease occurred (See Fig. | 

There was an immediate increase in 
the urinary excretion of sodium, potas 
sium, and chloride ‘of approximately 
one week's duration after chlorothia- 
zide See Table ] Thereafter, the 
excretion of these electrolytes remained 
close to control values. With potassium 
replacement and maintenance, a sec 
ond rise in urinary potassium occurred 
along with slight increases in urinary 
sodium and chloride. Chlorothiazide 
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Period Chlorothiazide Period 
Chlorothiazide 
Alone 
200r 
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| \ comparison of the potasium balance and the blood pressure response. The balance 
plotted with total intake of potassium extending downward from the zero line, and total 
retion of stool and urine potassium plotted upward from the maximum intake. Shaded 


as above the zero line represent a negative balance, while unshaded areas below the zero 


represent a positive balance. The blood pressure is plotted (from top to bottom), as 
systolic, mean, and diastolic. 
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ministration Was also iccomMmpanied 
radual rise in urinary pH and 
icarb t but no essential changes 
e] ted in urinarv ammonia nitro 
en, titratable aciditv, or in the fecal 
cret I electrolytes. 
rh reasurements of potassium bal 
ni i] showed a total net loss 
over control values ) of potassium ol 
ilmost all of which 
k place in the first week. Ther 
el lowly increasing retention of 
Ss ( l ed until bal lice WalS 
st ing the repletion period 
| no chang in tl serum 
{ ai thi entire tri 
iquid scintillation count 
sel determining tot l-body pot 
] nt Anderson showe | aie) 
rect chan ( during the stud 
not pect dl ( th 
tue of change in this p tient was 
vithir t countin error ol thi 
A r 158 mq Ol body sodium 
lop 1 in th tirst t davs of chloro 
hi theran. Phereatter trend 
Wall { tion of body sodium On 
rred ich decreased the cumulative 
ss to 100 mEa. after 4 weeks of con 
nuous chlorothiazide Potassium repli 
n and maintenance did not influence 
lin cretion appreciabh in the 
final 2 weeks 
rh were no significant variations 
the neasurements of serum sodium 
irb dioxide combining power 
hematocrit. total protein, chlorick 
eatinine The blood urea nitrogen 
nd serum uric acid rose transiently, 
during chlorothiazid therapy 
RENAL TUBULAR FUNCTION. In the con 
trol pr riod. the patient had an essen 


tially normal glomerular filtration rate 


xcretory mass, renal plasm 


ser 


tubular 
flow, and filtration fraction 


rhe GFR 


tS by 


de« d 


while the tubular mass remained con 


\fedical 


l 


Fig. 
the 
fourth week of chlorothiazide th« rapy, 


\fay, 1960 


Since renal plasma flow remained 


stant 
ilmost constant, a in filtration 
fraction accompanied the fall in GFR 
GFR/RPI 


to or towards normal during the potas 


All values returned 


sium repletion ind maintenance pe 
riods 

RENAL HEMODYNAMICS. There was an 
initial increase in renal blood and 
plasma How. when chlorothiazide was 
initiated (See Fi Both values re 
turned to control measurements during 
thie th tp\ riod ind re mained 
stant during the potassium repletion 
mamtenance pel Tens Arteriolar resis 
tance roppeqd, m both the afferent and 
efferent arterioles. However. these. re 
sistances did not return to normal dur 
ing the potassium pe riods, remaining 
consi tbly below their control values 

See 


Discussion. mechanism of action 
t hlorothias id 


blood 


n reducing elevated 
mre to be 


related to a depletion of body potas 


SSUres Goes appr ul 


Wm { le ist OVE] . 6-week period ot 
observation, Our patient lost 110 meq 
l had a 


concomitant 


Ol pot Slum, an 

fall in’ bl pressure from a mean 
pressure of 135 mm. Hg to a mean 
pressure of 115 mm. Hg, but his blood 
pressure did not rise when his potas 


sium loss was repleted over a 7-day 
period, or when he was given mainte 
nance potassium to equal his antici 
pated daily loss for another 7 davs 
electrolvte ex 
chlorothia 
zide administration parallel the results 
of others Ford, Mover and Spurr! 
Magid and Forsham 

Intensive 
the 
chlorothiazide 


Our observations on the 


cretion pattern following 


vet 
ot 


elev ated 


investigation has not 


vielded mechanism of action 


in reducing 
blood pressures, although valuable neg 
ative information has been gained. It 
has been suggested that chlorothiazicde 
excretion 


acts by reducing the urinary 


of ganglionic blocking agents ( Haring 


| 
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ntrol 


Chlorothiazide Period 


Brachial Blood Pressure 


Drug Alone |" ance 
mm/Hg —3220 
4200 
4180 
4160 
140 
AV 120 
100 
120 
E fferent Arteriolar Resistance —\ 
(X1000) mm Hg/mi/min 
410 
480 
Afferent Arteriolar Resistance NX 
(X 1000) mm Hg/mi/min 
40 
| 41400 
Renal Blood Flow 41200 
mi/min 
41000 
4.20 
4.15 
iltration Fraction = 
410 
+05 
470 
Tm PAH mgm/min 450 
430 
{800 
Renal Plasma Flow 700 
ban mi/min. 
4600 
4,120 
Glomerular Filtration Rate 
Ch mi/min 7 100 
80 
4 60 


20 30 40 50 
DAYS 


comparison of the blood pressure response and the parameters of renal tubulat 
function and renal hemodynamic function. 
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on and Kineaid-Smith or by de 
pleti the body of sodium Papia et 


ul Hollander and 
Chobanian Wilkins has an action 
which cannot be explained by sodium 
depletion. Although it is 

| anglionic blocking agents, chloro 


thia ide 1s not thougl t to bi il blocking 


rsely, 


a potentiatol 


agent itself (Freis et al.” It has been 
found to reduce cardiac output Crosley 
( al ind to decrease plasma and 
extracellular fluid volume (Wilson and 
Fries Reports of falls in glomerular 


filtration rate Corcoran 
et al Crosley et al.®, Magid and 
kor and elev itions ot Bl N 


} ( therapy were 


ot up to 50 


confirmed in this study. It has been 


State hat hlorothiazide does not de 
pel pon intracellulay electrolyte 
changes for its effectiveness, although it 


mav be a renin depleter ( Wilkins, Hol 
lander and Chobanian Chlorothia 
cle ppears TO Cause decrease 
1 

peripheral Vasctilal responsiveness to 
é 
infused cathachol amines Be and 
Bl km re 

Previous studies have demonstrated 


that the renal hemodvnamies of essen 


Chal rcension are characte rized by 
increased efferent arteriolar resis 

‘ 
tance (Goldring et al . This increase 


in resistance is reversible by various 


means, and accompanies a fall in blood 
pressure Goldring and Chasis Ou 
tudy h demonstrated such a fall in 
efferent arteriolar resistance, as well 

in afferent arteriolar resistance. How 


ever, that this is the basis of the mech 
anism of action of chlorothiazide., can- 


not be deduced from. thes« 


results 
Previous postulation of the cause of 
the decreased arteriolar resistance has 
suggested that a “humoral pressor 
gent’ has been blocked (Smith ef 
al.**); such a thesis remains unproven. 
Phe hypothesis that essential hyper- 
tension is a manifestation of relative 


renal ischemia (Goldring and Chasis'® ) 


an Journal OT thre Vedi al 


1960 


is not supported by om study, since 
the renal blood flow returned to con 
trol values, without any change in 
blood pressure 

Potassium has been implicated pre 
viously in hypertension (Rahman et 


al renal disease (Schwartz*" 
~mvocardial fibrosis (Schrad 
er, Prickett and Salmon*’, 
et al"). and mvocardial insufficiency 

\ikawa and _ Fitz Clarke and 


Mosher? ). Experime ntal potassium de 


Spargo 


Robinson 


pletion bv dietary restriction will lowe) 
the blood pressure of normal (Freed 


and Friedman and hypertensive 


Friedman, Rosenman and Freed! 


rats. There is also a decreased periph 
( ral Vase ular re sponse to pre ssor amines 


in the potassium ce pleted rat 
1 


Rosen 
man, Freed and Friedman which 
will return to normal upon potassium 
repletion (Friedman, Freed and Rosen 
man - Despite the results of our 
short term study, it mav be that the 
long term effect of chlorothiazide is to 
decrease body potassium, lower periph 
eral resistance, and thus cause a drop 
in svstemic blood pressure 

In our patient during chlorothia 
zide administration, afferent and effet 
ent renal arteriolar resistance de 
creased, with secondary increases it 
the renal blood flow, functioning tubu 
lan MASS, and al secondary decrease 1! 
the glomerular filtration rate. Durin 
the potassium repletion period — th 
renal blood flow, tubular mass, and 
GFR returned to or towards norma 
but the arteriolar resistance remaine 
significantly lowered. Potassium depl 
tion in man will cause a fall in tl 
GFR (Schwartz*"), but usually on 
when the depletion is greater than 
occurred in our patient. Also, the d 
creased GFR of potassium depletion ‘s 
accompanied by a decreased tubuli 
mass, which we did not find. It dows 
not seem likely that these changes 1 


renal function are due to potassiu ni 


I 
t 
| 
( 
| 
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depletion alone, even though this is 
suggested by their return toward con- 
trol levels during potassium repletion. 
If potassium depletion were the sole 
cause, then arteriolar resistance should 
also have returned to normal: such was 
not the case. The observed responses 
during chlorothiazide therapy are con- 
sistent with renal hemodynamic adjust 
ments to a decreased arteriolar resis 
tance. The return toward normal of all 
parameters of renal function studied, 
except arteriolar resistance, may have 
been a function of renal compensatory 
adjustments to the decreased arteriolar 
resistance. We are left then with the 
finding that the renal arteriolar resis- 
tance is lowered by chlorothiazide the 
ipv, for reasons not known to us. 

This study has shown that chloro 
thiazide reduces renal arteriolar resis- 
tance. The relation of this finding to 
the basic mechanism of action of chlor- 
othiazide in reducing an elevated blood 
pressure has not been demonstrated. 
Over a 6-week period of time, a re 
luction of total body potassium (to the 


| 


legree achieved in this study ) appears 
unrelated to the ability of chlorothia- 
ride to reduce an elevated blood 
pressure 

Summary. Chlorothiazide is a unique 
liuretic in that it causes a marked loss 


ANTIHYPERTENSIVE ACTION OF CHLOROTHIAZIDE 


of body potassium and reduces an ele- 
vated blood pressure. It was postulated 
that the ability of the drug to lower 
blood pressure might be related to its 
kaliuretic effect 

\ previously untreated 51-year-old 
patient with uncomplicated “essential 
hy pertension 
of the metabolic balance technique, 
and treated with chlorothiazide. His 


was studied by means 


blood pressure was reduced by the 
drug and he had a concomitant loss of 
110 


tion of potassium losses did not affect 


f body potassium. Reple- 


the reduced blood pressure. 

Measurements of renal function and 
renal hemodynamics revealed a fall of 
the glomerular filtration rate while the 
drug was being administered. This re- 
turned toward its control value when 
the patient was repleted with potas- 
sium. Renal plasma flow and tubular 
excretory. mass remained normal 
throughout. The renal afferent and 
efferent arteriolar resistances decreased 
while chlorothiazide was being ad- 
ministered, but did not increase again 
when potassium was repleted. The re- 
lationship of the decreased renal arte- 
riolar resistance to the primary mech- 
anism of action of chlorothiazide can- 
not be proven, but is not a function 
of a decrease in body potassium. 
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DARENTHIN: 


A NEW ANTLHYPERTENSIVE DRUG 


PRELIMINARY REPORT 


By Louts A. Sotorr, M.D. 


PROFESSOR OF CLINICAL MEDICINE; 


CHIEF, DIVISION OF CARDIOLOGY 


TEMPLE UNIVERSITY MEDICAL SCHOOL AND HOSPITAL 


From the Department of Medicine, Temple University Medical School and Hospital, 


Philadelphia, 


\ tow salt low saturated fattv acid 
diet with or without sedation is the 
present-day preferred treatment of 
persons with high blood — pressure 

Palme Unfortunately, many of the 
severe! grades ot high blood pressure 
do not respond to this regimen and 
there are malignant forms that require 
rapid control to avoid disastrous com- 
plications or death. It is for these rea- 
sons that search continues for drugs 

hich will more effectively reduce high 
blood pressure as well as for the fun- 
damental mechanisms which produce 
these states 

Boura, Green, McCoubrey, Law- 

nee, Moulton and Rosenheim? have 
ritroduced a new tvpe of hypotensive 
went, Bretvlium tosvlate or N-O-brom- 
Ihenzyl-N-ethyl: N: N-demethyl-am- 


monium p toluensulphonate. 


br CH 


described by 
Boura, Copp and Green! which block 
electively the peripheral sympathetic 
adrenergic) nervous system without 
ntagonizing the effects of released or 


It is one of series 


njected adrenalin or norepinephrine. 
No depression of the pari asympathetic 
r central nervous svstem is said to 
ccur. The drug accumulates selectively 


Pennsylvania ) 


in the adrenergic neurons. It is this 
selective action which suggests that it 
may be more effective in reducing 
blood pressure and also that it may 
produce less side effects than the 
ganglion-blocking drugs. 

In order to determine the anti-hyper- 
tensive effects of this drug® as rapidly 
as possible, persons w ith high blood 
pressure were chosen who had been 
under treatment for at least 2 years. 
They had not responded to the basic 
anti-hypertensive regimen with the ad- 
dition of ganglion-blocking drugs or 
had failed to continue on such regimens 
because of untoward side effects. 


Material and Methods. There were 14 per- 
sons, 10 males and 4 females, 37 to 71 years 
of age. All had grade 2 or 3 retinopathy of 
the Keith-Wagener classification. All had elec- 
trocardiographfc abnormalities consistent with 


CH SO> Darenthin 


left ventricular hypertrophy. None had ele- 
vated blood ureas or gross urinary abnormal- 
ities. All knew that they had high blood 
pressure and were familiar with the anti- 
hypertensive regimens previously used. Four 
accepted the new medication reluctantly. 
Eight were pleased with the prospects of a 
new effective drug. A double blind procedure 
was regarded as unnecessary because the 
effects of the drug were related presumably 
to body position. No dietary restrictions were 


Kindly supplied by Burroughs Wellcome and Company. 
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used except for the absence of table salt pation produced by ganglion-blocking 
which had becon istom: or these pr 

uch Bad become customary for these pe drugs. The only other symptoms were 
Sons 

The initial dose was 100 mg. given every those associated with orthostatic hypo- 
8 hours as recommended by Boura et al.2. At tension. 
the end of one week, if a satisfactory ortho Weakness and lightheadedness were 


Static effect was not produced, each dose was 
raised by 100 mg. 
50 mg. until 


' 4 frequent with marked orthostatic hypo 
and after 2 more days by 


symptoms or orthostatic hypo tension. One complained of an inde 


The 


producing orthostatic 


tension 
tively 


ippeared smallest amount effec 


scribable odd sensation in the occipital 
hypotension was region, Another had a sensation appar- 
akin to 


2 weakness in some was particularly pro 


maintained for the remainder of the experi 
mental period that lasted 2 to 4 weeks 
At the end of the 


patients were placed upon a 400 meg 


ently viddiness. Strangely 


experimenta period 


sodium — nounced when first arising in the morn- 


; id 500 ne orot 7. he 
diet a i. chlorothiazide. I poten ing. In others, weakness was more 
tiating effect of this regimen on the ortho ked | ‘ NT 
static hypotensive dose of Darenthin was ™#rked late im the ufternoon symp- 
determined toms could be abolished quickly by 


TABLE 1.—DATA ON BLOOD PRESSURE BEFORE AND 2 TO 4 WEEKS APTER THE BEGIN 


NING OF AN EFFECTIVE ORTHOSTATIC HYPOTENSIVE DOSE OF DARENTHIN 
Init Blood Pressure mm. Hq Blood P remm. Hq 
1q Final D 
Var Vea lin 
MM 600 190 126 186/122 194126 170 110 160106 12080 
J M $2 1200 160 114 164118 170122 160100 162/104 140/92 
\ AY 1500 220 140 210186 216 140 220 140 194120 15096 
S.S M 69 1800 210/128 206122 212118 190 110) 176110 160100 
M.S M 62 TOO 184 118 196 122 200 128 170 116 150 102 186 S84 
M.R | 6 900 220/140 220140) 210-186 180110 170100) 100/60 
Ca +6 900 190/122 182118 192118 112) 166-110) 1380 92 
M.J M 19 750 140122 142118 138/124 I86112 132.104 132/88 
A.H 37 600 180122 190 124 174112 166108 14092 
H.G M 15 300 220140 210186 224/140 
K.¢ F 65 600 200120 200 118 206 114 190 114 174 108 148 86 
B.B M 1200 180/110 184112 192/120 172 108 158106 14094 
M.¢ M 53 900 180/120 200/140 180120 160 110 156104 15090 
M 71 900 240/126 282/124 240/180 180110 160/100 120/70 


Results. The 
in Table 1. 


results are summarized diminishing the dose and yet maintain 


ing significant orthostatic hypotension. 


After being on 100 mg. Darenthin 3 
times a day for 3 days, one patient 
(H.G.) complained of itching eyelids 
that were red. He refused to continue 
taking the drug because he believed 
he was allergic to it. The other 13 com- 
pleted the trial. 

One (F.W.), a physician, developed 
stuffiness in his nose immediately after 
lying down at bedtime. This symptom 
was abolished by taking the last dose 
3 hours before bedtime. Four devel- 
oped easier bowel movements. They 
were delighted with this reaction in 
contrast to the uncomfortable consti- 


There were no significant changes in 
the clinical status of the heart, electro 
cardiogram, eve grounds, urine or in 
the blood urea. 

The effective orthostatic hypotensive 
dose varied from 600 to 1800 mg. Most 
responded to S00 to 900 mg. daily in 
three divided doses. The effective dose 
bore no relation to the height of the 
untreated blood pressure or any other 
finding. The impression was created 
that the more high-strung person re- 
quired a larger dose. 

Orthostatic hypotension was achieved 
in each person. Occasional escapes to 


to 


Soloff: DARENTHIN: 


low hypertensive levels were present. 


The orthostatic hypotensive effect was 


not related to the changes in blood 
pressure obtained in the supine or 
sitting position. As a rule, pressures 
in these positions remain in the hy per- 
tensive levels although frequently the 
pressures te nded to be 10 to 20 mm. 
lower ( both systolic and diastolic ) than 
However, 
marked orthostatic hypotensive levels 
significant 
change in the sitting and supine posi- 


the — pretreatment level. 
were seen without any 


tion. Furthermore, the hypertensive 
r the instant the supine 


position is assumed. Thus one (F.W.) 


state can appea 


had a pretreatment blood pressure of 
220/140 which, during treatment, fell 
to 150/96 while standing and instantly 
returned to 220/140 when recumbency 
Was assumed. 

lwo were subsequently placed upon 
500 mg. chlorothiazide daily and a 400 
meg. sodium diet. The dose of Darenthin 
needed to produce orthostatic hypo- 
tension could be reduced from 900 mg. 
to 300 mg. in one and from 1500 mg. 
to 600 mg. in the other. With this regi- 
men supine blood pressures were lower 
than with the previous regimen but 
commonly still in the low hypertensive 
level and rarely within normal limits. 

Discussion. This preliminary study 
onfirms Boura’s report that Darenthin 

a potent anti-hypertensive drug 
vhich produces few side effects other 
than these due to the lowered blood 
pressure. Its effect can be potentiated 
by saluretic agents. It is superior there- 
fore to the ganglion-blocking drugs. 


ADDENDUM: Since completing this paper, 3 


ive similarly responded to Darenthin. 
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Like the latter, however, it is not an 
ideal anti-hypertensive agent because 
the supine and sitting blood pressures 
may be affected but slightly. The oc- 
casionally nya and almost instanta- 
neous swings in pressure with change 
in position may possibly be dangerous 
to the vascular system. 

For these reasons, it is suggested 
that Darenthin should be used as an 
adjunct in the therapy of the hyper- 
tensive state. It should be used when 
the basic low salt, low saturated fatty 
acid diet with saluretic agents and with 
or without sedation is ineffective and 
when the clinical status requires im- 
mediate or rapid relief. These combi- 
nations are more effective and may 
diminish the wide swings in blood pres- 
sure with change in body position 
which may occur when Darenthin is 
used alone. 

One patient apparently developed an 
allergic reaction to the drug. The pos- 
sibility of drug toxicity tachy- 
phylaxis will have to await more pro- 
longed studies on a large number of 
patients. 

Conclusions. 1) Darenthin is a 
potent anti-hypertensive agent. 

2) Its anti-hypertensive effects are 
most marked in the upright position 
and less impressive in the supine and 
sitting positions. 

3) It is suggested that this drug be 
added to the anti-hypertensive regi- 
men when salt depleting methods are 
ineffective or when anti-hypertensive 
effects are urgently needed. 


additional patients fulfilling the above criteria 
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I 


ndiananp 


HURLER S$ 
nized as a 


disease has been recog 
clinical entity 1917. 
The first two patients were described 
by Hunter'! in 1917, and the next re- 


port by Hurler! appeared in 1919. 


since 


Commonly used synonyms for this dis 
order are gargoylism and lipochondro 
dystrophy. 

The symptoms and physical findings 
in a typical case are characteristic and 
are summarized in Table 1. The most 
striking of these are physical and men- 
tal retardation, enlargement of the 
skull, corneal opacities, thickness of the 
tongue, short stubby fingers, hepato- 
splenomegaly, and “umbilical 
These are shown in Figs. 1 and 


hernia. 
9) 


17 
~ 


Roentgen-ray findings, when present, 
are definitive and are summarized in 
Table 2. Representative examples are 
shown in Fig. 3. 

Life expectancy for patients with 
Hurler’ss syndrome is diminished with 
few surviving beyond their middle 
teens. Death is usually attributed to 
either upper respiratory tract infections 
or cardiac failure. 


*Presented at the National Meeting of 
Atlantic City, New Jersey, May 3, 1959. 
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TABLE CHARACTERISTIC SIGNS 
AND SYMPTOMS OF HURLER’S DISEASI 
Enlargement of the Skull 
e Corn | Opacities 
Thick Lips ind Pongue 
Flariny f the Lower Rib Ave 
¢ Cardiomegaly With or Without 
Auscultatory Findings 
¢ Prominence of the Abdomen 
. Hepat ) Splenome galy 


| inbili il 
tion 

¢ Kyphosi 
sal-Lumbar 

¢ Short Stubby Fingers 

e Limitation of Extensibility of 

Joints 

Mout! 

¢ Recurrent 
Infections 

e Visual and 


ind Inguinal Hernia 


with Gibbus of Dor 
Spine 


Symptoms: Breathing 


Upper Respiratory 


Auditory Defects 
Mental Retardation with 
havior Problems—Delayed Sit 
ting, Walking and Talking and 
Poor Bladder and Bowel Con 
trol 


The possible hereditary aspects of 
this disorder have been postulated by 
Nja**, 


Beebe and Formel', Cunningham® and 


Jervis'*, Halperin and Curtis* 


American Federation for Clinical Research 


tThis work was supported in part by The Riley Memorial Association and the Marion Count) 


Cancer Society, Inc. 
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\ickusick'*. Their studies suggest that 
this disorder has both an autosomal 
and sex-linked) recessive mode ol ge 
netic transmission. 

Jervis'!* reported several cases and 
reviewed the literature of Hurler’s 
svndrome in which he felt cases with 
incomplete and striking clinical 
manifestations often escape recogni- 
tion. He felt that these “formes frustes” 
are perhaps more numerous than the 


ty pic al forms” of the disease. 


rABLE 2 ROENTGEN-RAY FINDINGS 

Large iphocephalic Skull 

Pror ot | rontal Bones 

Heavy Supraorbital Ridges 

Bossing of ‘Temporal Bones 

Increased | th and Shallowness of Sella 

Kyphosis of Dorsal-Lumbar Spine (“Beaking” 

Wedge-Shaped Deformities of Lumbar Verte- 
bra 

Osseous Growth Disturbances Most Promi- 


nent in Upper Extremities 


Phough there has been intensive in- 
vestigation of various aspects of this 
disorder, the hematological features 
have received little attention. It is the 
purpose of this report, therefore, to 
record the blood and bone-marrow ob- 
servations made in patients with 
Hurler’s svndrome and-to draw atten- 
tion to an apparently unique inclusion 
present in certain bone-marrow cells of 


these subje cts. 


Material and Methods of Study. A. pa- 
ieNTs. This study consists of 14 patients 
th Hurler’s disease diagnosed on the basis 
f clinical and roentgenographic findings and 
cluded 8 males and 6 females whose ages 
nged from 4 months to 16 years. 
Eleven of the 14 patients were studied at 
e James Whitcomb Riley Children’s Hos- 
tal, and their physical and roentgenographic 
dings conformed with those described by 
ers (See Table 1). Detailed clinical ree- 
rds were not available for those of the pat- 
nts who were institutionalized at another 
state Institution. 


B. HEMATOLOGICAL OBSERVATIONS. Of the 
14 patients in this study 11 had single or 
multiple peripheral blood examinations. Five 
of this group had recorded platelet values. 
Though Reilly2* had reported finding leuko- 
penia in a majority of their patients, we have 
no recorded instance of significant leukopenia. 
We noted moderate to marked anemia in 3 
patients. In no instance did we observe throm- 
bocytopenia. On differential examination of 
the peripheral blood, 2 patients demonstrated 
a very mild lymphocytosis with 2700 and 
14500 mature lymphocytes per ¢c.mm., respec- 
tively. We were unable to demonstrate in 
peripheral circulating leukocytes the _lilac- 
staining bodies described by Reilly?* though, 
as will be described later, these were occa- 
sionally seen in bone-marrow preparations. 

Single or multiple bone-marrow specimens 
were obtained from 12 of the patients in this 
group. All marrows were studied with supra- 
vital stain in a manner described by Sabin?4. 
Pull slip preparations were obtained, and 
from these, permanent Wright's stained 
specimens were prepared. Additional marrow 
pull slip preparations were subjected to var- 
ious differential histochemical stains, as de- 
scribed below. 

The striking abnormality that we observed 
in these marrow preparations related to the 
fixed tissue histiocytes hereafter designated 
as phagocytic clasmatocytes. Within the cyto- 
plasm of these cells were noted characteristic 
inclusion bodies which in our experience, have 
not been demonstrated in any other condition. 
In both supravital and Wright’s stained prep- 
arations, these had a comparable appearance 
The inclusion consisted of a stained central 
body with a surrounding clear zone. The 
stained body varied from coccoid to rod- 
shaped, measured 0.2 to 4 micra in the long 
axis and stained varying shades of red from 
violaceous to orange red in color. Each cell 
contained from 20 to 50 of these inclusion 
bodies. Occasionally, in the bone marrow 
these inclusions were also observed in lym- 
phocytes, plasma cells and reticulum cells. 
The morphological characteristics of these in- 
clusions are illustrated in Figs. 4 and 5, and 
we have arbitrarily designated these inclusion- 
bearing clasmatocytes as “Hurler’s cells.” 

C. HISTOCHEMICAL sTuptEs. In an effort to 
identify the chemical nature of the abnormal 
inclusion material several histochemical stains 
were employed. Pull slip preparations of bone 
marrow previously air dried and fixed in 
methyl alcohol for 3 to 5 minutes were used 
from the 12 patients with Hurler’s disease. 
Control pull slip preparations of bone marrow 
from normal individuals were stained histo- 
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Fig. la, b and c.—W.B., age 9 years. The enlarged head. protruding large tongue, depr ssed 
nasal bridge, short neck, protruberant abdomen and umbilical hernia are typical stigmata of 
Hurler’s disease 


Fig. 2a, b and c.—M.H., age 3 years. In addition to the characteristic facies, this patient 
demonstrates the hepatosplenomegaly and short, stubby fingers commonly seen in 
Hurler’s disease. 


M 
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Characteristic Roentgen-ray findings of Hurler’s disease in patient M.H. a) Enlarged 


kull and J-shaped sella turcica, b) Shortened radius and ulna, poorly developed carpal ossifi- 
ition and broad stubby metacarpels and phalanges, c) Cardiomegaly and widening and 
thickening of ribs, d and e) Beaking of lumbar vertebrae with kyphosis of dorsolumbar spine. 


FABLE 3.—DIFFERENTIAL HISTOCHEMICAL STAINS EMPLOYED 
IN HURLER’S DISEASE 


Results in 


Stain Staining Affinity Hurler’s Disease 
Periodic Acid 
Schiff Technique Polysaccharide Stained Inclusions 
Buffered Thionin Mucin Stained Inclusions 
Weigert’s Iron ? Stained Inclusions 


He itoxylin 


Oil Red O Lipid Did Not Stain Inclusions 


Sudan Blac k 


Best's Carmine Glycogen Did Not Stain Inclusions 


\ fe 
a 
# 
yt 
Fig, 3. 
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those pre} 


chemi e same time wit] | 


arations patients with Hurler’s diseass 


All preparauions were subjected to the fol 


\fedical Sciences \fay, 1960 
nd Best's | R nits 
ed in Fable 
Phe bserved in ns in the Hurler’s 


lowing histochemical staining techniques cells were stained | periodic Schifl 
periodic acid Schiff technique Wislocki buffered thionin an Weigert’s iron hema 
Rheingold and Dempsey=* Weigert’s iron toxviin and neither the clear nor central 
hematoxylin Lillie!4 buffered — thionin hody of the inclus tained with oil red 
Highman oil red O (Lillie and Burt QO. Sud black or ] rmi 
ner!» Sudan black ( Lillie nd Burtner Charact tically, 
Fig. 4a and b.—Two typical “Hurler’s cells” in bone marrow showing the characteristic inch 


sion bodies within the cytoplasm of the phagocytic clasmatocvt Wright's stain 900 
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lin imparts a reddish purple coloration to — loss to explain this bluish-green staining reac- 
mucopolysaccharide, and this color reaction tion since the periodic acid Schiff and the 
was confirmed by staining the known muco buffered 
polysaccharide-containing 


nast cell at the same. time 


thionin stains had given a_ positive 


granules of — the staining reaction for mucopolysaccharide. It 


pre pal IS possible 


that the Weigert’s iron hematoxy- 
tions from patients with known Hurler’s cis lin might have been fixed by material in the 
ease were stained. Instead of this reddish surrounding clear zone of the inclusion body 
purple coloration, the Hurler’s cell inclusions | masking the mucopolysaccharide staining cen- 
stained an intense bluish-green. We are at a — tral body. : 


Fig. 5a and b.—Two “Hurler’s cells” from bone marrow of different patients. 


The clear zones 
surrounding the stained central bodies are clearly shown. Note the large clear zone in Fig. 4a 
a large central body resulting from a condensation of several smaller inclusions, 


Wright’s stain « 900. 


surrounding 


ova, Wty 
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Discussion. Little attention had been 
given to the hematological aspects of 
until 194] Reilly?" 
described a dark lilac granulation in 


gargovlism when 


the cytoplasm of the neutrophilic gran- 
ulocytes when stained with Giemsa 
Wright's technique. He observed these 
inclusions both in the peripheral blood 
and in the bone marrow of 4 patients 
with Hurler’s disease. These lilac gran- 
ules were also occasionally 
lymphocytes and monocytes. Reilly de- 
scribed only the morphological and 
cytological appearance of these gran- 
ules and felt that they were produced 
by the cell and did not represent 
phagocytized material. 

These observations on the lilac gran- 
Lindsay 
et al.°, who observed such inclusions 


ulations were confirmed by 
in the mature leukocytes of the periph- 
eral blood of patients with Hurler’s dis- 
ease. It was his observation that such 
granulations were found infrequently 
in the bone marrow. 

Gasser®, however, in 1950, mentioned 
such inclusion granules in bone mar- 
row histiocytes; Zellweger, Giaccai and 
Firzli**, subsequently, in 1952, reported 
3 patients with Hurler’s disease dem- 
onstrating lilac granulations in the 
leukocytes of the peripheral blood and 
in the reticulum cells, the osteoblasts 
and the histiocytes of the bone marrow. 

Most recently, Griffiths and Findlay’ 
reported their hematological observa- 
tions in brothers suffering from 
Hurler’s disease. They were unable to 
detect abnormal lilac colored granular 
inclusions in the circulating leukocytes, 
but they did report abnormal inclusions 
in histiocytes and what they believed 
to be plasma cells. The inclusions in 
the histiocytes were granular masses 
varying in size from | to 2 micra in 
diameter, distending the cytoplasm of 
the cells, and, in some areas, lying free. 
The inclusions found in the possible 
plasma cells were described as _ring- 
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shaped with a clear center, lying in 
a vacuole in the cytoplasm. Attempts 
to stain these 2 granule types with Nile 
blue sulphate and periodic acid-Schifl 
methods on formol-fixed preparations 
were unsuccesstul 

It would seem that persons suffering 
from Hurler’s disease may then demon- 


strate abnormal inclusion bodies in 
their circulating leukocytes and in cer 
tain of the marrow cell elements. These 
inclusions in the circulating leukocytes 
have been reported as being identical 
with Alder's 


those hereditary 


seen mm 

anomaly of leukocytes Mauri and 
Soldati’); though, all patients with 
Alder’s anomaly do not have Hurler’s 
disease. Conversely, it is evident that 
many, if not most patients with Hurler’s 
disease fail to demonstrate the Alder 
anomaly ( Griffiths and Findlay’ 

Detailed studies of patients with 


Hurler’s disease have demonstrated in 
clusions within Kupfer’s cells of the 
(Henderson et al.” 
splenic cells (Lindsay et al.'®), cells of 
the central nervous system (Magee'>, 


Millman and Whittick*!, Nja** 


cells of the coronary and other arteries 


liver phagocytic 


lining 
Emanuel’, Lindsay et al.'*, 
connective — tissue 
Definitive 
Dawson', 


mesodermal 
chemical studies 
Mever et al.?° 

vested that this inclusion material is 


and 
(Lindsay et histo 
Brante?, 
have 


sug- 


mucopoly Sacc har ide in nature. 


In 1955, when we first had oppor 
tunity to examine the bone marrow of 
a patient with Hurler’s disease, we 


noted bizarre inclusions within the 


phagocytic clasmatocytes similar to 
those later illustrated so beautifully by 
Griffiths and Findlay’. 


subsequently able to suggest a later 


When we were 


confirmed diagnosis of Hurler’s disease 
to our pediatric associates on the basis 
of our finding such inclusion-bearing 
cells, we became quite interested in the 


possible constancy of these cellular 
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validity, and, 


histochemical nature 


their diagnostic 
in the 


of such inclusions. 


findings, 
ultimately, 


To this end we solicited the coopera- 
tion of the staff of the James Whit- 
comb Riley Hospital and the authori- 
ties of the Muscatatuck State School. 
\ diagnosis of Hurler’s 
4 patients seen at the Indiana 
University Medical Center and Musca- 
tatuck State School. Eleven of these 
patients had peripheral blood exami- 
Indiana University Medi- 
cal Center. In 12 of these patients, we 
personally obtained and examined their 


disease was 


made in 


nations at the 


bone marrows. 

It is of interest that the Alder anom- 
ily was not observed in the peripheral 
leukocytes of any of these patients al- 
though several showed this phenome- 
non in the mature leukocytes, lympho- 
cytes, monocytes and ne utrophilic gran- 
' In all 12 of the 
patients whose bone marrow we had 
these inclusion- 


ulocytes of the marrow. 


op portunity to study, 
bearing phagocytes were encountered. 
In the supravital technique, which we 
employ (Sabin**), a marrow fragment 
intact under the 
slip. Aggregates of phagocytic clasma- 
intact 
such inclusion- 
bearing 3 Phagocytic cells were much 
eadily supra- 
vital stain technique than by the more 
widely used Wright’s stain method. In 
we unable 
“Hurler’s cells” on ex- 


is maintained cover 


tocytes tend to cluster in mar- 


row fragments; hence, 


more demonstrated by 


no instance, however, were 

find typical 
amination of the Wright’s-stained mar- 
row preparations of any of these 12 
patients with Hurler's disease. 

It was evident on study using supra- 
vital staining technique that these in- 
clusions were contained almost entirely 
within the cytoplasm of the phi wgocytic 
clasmatocytes. Occasional ex: umple s of 
plasma ce ‘Ils conti ining these inclusions 
2 patients, these 


inclusions were whe” in motile leu- 


were observed and, it 
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kocyvtes, lymphocytes, monocytes, and 
ne utrophilic cranuloc ytes, and myelo- 
cyte 

In all instances the stained inclusions 
contained within the cytoplasm of 
phagocytic clasmatocytes and plasma 
cells were surrounded by a surround- 
ing, haloed clear zone (Figs. 4 and 5). 
This was most readily ct in the 
supravitally stained preparations. It 
was further evident that the larger the 
inclusion the evident was the 
peripheral halo. 

It is our opinion, based on our obser- 
vations, that, though the inclusions 
varied in size and shape, all were com- 
posed in the same manner of the same 
material, with the larger granules per- 
haps representing a coalescence of the 


more 


smaller granules. 

The central staining portion of these 
inclusions on differential histochemical 
staining took a positive stain with 
Schiffs periodic acid buffered 
thionin techniques, but failed to take 
a positive stain with Sudan black and 
oil red O. From these observations it 
would seem probable that these gran- 
ules are composed of mucopolysac- 
charides (Table 3). 

Our preparations stained with 
Weigert’s iron hematoxylin according 
to the technique de scribed by Lillie", 
vielded unexpected results. With this 
preparation, the granules stained a 
striking blue-green coloration. Though, 
ordinarily, mucopolysaccharides dem- 
onstrate a bluish-red coloration on 
staining with Weigert’s iron hematoxy- 
lin, it has been noted (Lillie™) that 
under certain alterations in technique 
mucopolysaccharides will stain a green 
color. To check our staining technique, 
we simultaneously stained marrow 
preparations from a patient with 
Hurler’s disease with those from a pa- 
tient whose bone marrow contained 
many mast cells. To our consternation, 
we found the mast cell granules dem- 
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onstrating a typical bluish-red colora 
tion whereas the “Hurlers cells’ dem 
onstrated the same unexpected bluish 
green coloration. Though we are unable 
to explain this phenomenon, it could 
be suggested that possibly the stain is 
fixed by some substance within the 
haloed, peripheral, clear zone which 
modifies the staining reaction in this 
fashion 

The staining reactions demonstrated 
by these granules are quite comparable 
to those observed on histochemical and 
chemical analysis of other histiocytic 
cells of the reticuloendothelial system 
of other organs of the body in Hurler’s 
disease (Henderson et al.”, Lindsay et 
al.®), Similar material has been found 
in leptomeninges (Magee'*) of the cen 
tral nervous system and_ increased 
amounts of mucopolysaccharide have 
been found in the urine (Mever ef 
patients with Hurler’s disease 

These findings would suggest that 
one of the abnormalities in this dis 
order may be the elaboration of ex 
cessive mucopolysaccharides. 

One might speculate that this meta 
bolic dysfunction might have a rather 
wide range of manifestation with the 
possibility that some members of a 
family in which there is one suffering 
from Hurler’s disease might demon- 
strate mucopolysaccharide inclusions in 
their bone marrow without other stig- 
mata of the disease. We were unable 
to find either Alder’s anomaly or mar 
row “Hurler’s cells” in 3 clinically nor- 
mal relatives of one of our patients. 
This does not exclude the possibility 
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that such findings might vet be made 
and would seem to be an area for 
further study of this phenomenon. ; 

It is of interest that we were able 
to demonstrate Hurler cells’ in 
a patient too young to manifest diag 
nostic radiological abnormalities 

Summary and Conclusions. The 
study of the bone marrow of 12 pa- 
tients with Hurler’s disease reveals the 
invariable presence of phagocytic clas 
matocvtes containing inclusions. These 
inclusions seem to be unique to this 
cisorder. The inclusions varied widely 
in size and shape but consisted of a 
central-staining body and a peripheral, 
unstained clear zone. 

These inclusions were occasionally 
encountered in plasma cells and, in 
only one of the patients, in the Ivm 
phocytes, monocytes and neutrophilic 
granulocytes. This was the only pa- 
tient in this series demonstrating the 
\lder body phenomenon. 

The central staining body proved, 
by differential histochemical staining, 
to be a mucopolysaccharide, but our 
studies failed to define the constituents 
of the peripheral clear zone. An at 
tempt was made to demonstrate such 
“Hurlers cells” in the bone marrow 
of the clinically unaffected mother 
father, or sibling of one of these pa 
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could not be found. The appearance 
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SUMMARIO IN INTERLINGUA 
Studios in Re le Rolo del Systema Reticuloendothelial in Morbo de Hurler 


Le studio del medulla ossee de 12 patientes con morbo de Hurler revelava le 


presentia invariabile de phi igocvtic clasmatoevtos continente inclusiones. II pare 


jue iste inclusiones es unic in morbo de Hurler. Tlos variava grandemente in 


or dimensiones e in lor conformation sed consisteva de un corpore a tincturation 


entral con un zona non-tincturate clar al peripheria. 

Le inclusiones occurreva sporadicamente in plasmatocytos, in un del patientes 
tiam in le lymphocytos, monocytos, e granuleytos neutrophilic. Iste ultime 
atiente esseva le sol in le prese nte series qui exhibiva le phenomeno del corpore 
( Alde 

Le tincturate, corpore central esseva identificate per tincturation histochimic 
ifferential como un mucopolysaccharido, sed nostre studios non succedeva a 

= le constituentes del zona clar al peripheria. Esseva essavate demonstrar 

“cellulas de Hurler” in le medulla ossee del clinicamente non afficite matre, 
hs e fraterno de un del patientes con morbo de Hurler, sed nulles esseva 
ovate. Il pare que le apparition de iste cellulas in le medulla ossee precede le 
eclaration de altere manifestationes de iste disordine. 
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Since the introduction of insulin. 
the clinical 


mellitus has improved so greatly that 


management of diabetes 
patients with the disease are surviving 
for increasingly longer periods. As a 
result of this prolonged survival, a 
wide variety of organic changes and 
complications may eventually develop. 
Many of these pathological lesions 
produce roentgenological changes. 

\ perusal of the literature discloses 
many case reports and studies of cer- 
tain individual entities. This paper re- 
views the more pertinent observations 
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which have been described and point 
out some of the less well known Roent 
The 
organized according to organ system 

Bone and Joint Abnormalities. 
rARDATION IN GROWTH. Diabetes, whe 


gen-ray features discussion 


it occurs in childhood, may produc 
retardation of skeletal growth. This is 
when the 
uncontrolled or difficult to 
Radiologically, much retardation mat 
fests itself by delay in the appearanc 


particularly SO disease is 


contro! 


of ossification centers® or in the fusion 
of these centers with their associat 


For assessment of epiphyseal growth, the schematic diagrams of Stuart!®8 are most helj 


for the first year of life; between 1 and 6% years, Vogt and Vickers charts!77 may 
thereafter, the data of Greulish and Pyle®? and Todd and Flory2* are 
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Progress of Medical Science: 


diaphyseal shafts**"**, The extent of 
the delay is influenced markedly by the 
severity. of the disease and may 
With proper 
treatment, however, most diabetic chil- 
dren exhibit little or no disturbance in 


amount to several vears 


skeletal development. 

Diabetes occasionally is associated 
in infancy and adolescence with dwarf- 
ism and hepatomegaly. This syndrome, 
first described in detail by Mauriac’ 

presents the radiological manifes- 
tations of retardation of skeletal devel- 
opment osteoporosis, and hepatomeg- 
aly, as well as the clinical findings of 
diabetes, short stature, delaved sexual 
development, abnormal fat deposition, 
moon-faced appearance, and vascular 
139,178,186 Hy- 
popituitarism is difficult to differentiate 
from this svndrome and indeed may 
be related to it. Figure 1 (A, B, and C) 
illustrates a case of diabetic dwarfism 
in a 33-vear-old man. Observe the 
generalized osteoporosis, the ununited 
ossification center of the iliac crest, the 
stunted metacarpals and phalanges of 
the hands, and the conspicuous trans- 


disturbances*” 


verse “growth arrest” lines of the femur. 
Note also the partially calcified femoral 
irtery. 

GENERALIZED OSTEOPOROSIS. The path- 
wenesis of osteoporosis associated with 
liabetes still remains unexplained. The 
pituitary gland and adrenal cortex, of 
prime importance in carbohydrate 
netabolism, are also involved in bone 
netabolism. Excessive conversion of 

rotein into glucose, thought to be 

resent in diabetes''*:7!, and resultant 
egative nitrogen balance may deplete 

protein matrix of bone'®, 
steoclastic 


Increased 
activity can occur with 
but this change has not 
een directly proven for diabetes. A 
w instances of osteoporosis or osteo- 
brosis of hyperparathyroidism may be 
condary to renal complications. 

The radiological appearance of the 


141° 


cidosis! 
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osteoporosis is nonspecific and follows 
the pattern seen in other types of bone 
atrophy'®’. It has been observed in as 
many as 50% of diabetic adults and in 
25% of diabetic children™. Its  co- 
existence with arteriosclerotic calcifica- 
tion at an early age should suggest the 
diagnosis. There has been no correla- 
tion between the duration of the dia- 
betes and the extent of the generalized 
bone porosis™ 

The porosis is usually first recog- 
nized in the thoracic and lumbar 
spine'****, The vertebral end_ plates 
appear as thin white lines and the 
spongiosa is abnormally radiolucent 
with conspicuous vertical trabeculae. 
Later, the expanding intervertebral 
discs deform the vertebrae to produce 
fattening, wedging, and so-called “fish 
vertebrae.” The end plates may under- 
go concave indentation, or the nucleus 
pulposus may prol: apse into the ver- 
tebral bodies (Schmorl’s nodes ). Path- 
ological may occur, particu- 
larly in the lower dorsal and upper 
lumbar regions. The pelvis is often 
involved, and the skull less frequently. 

In the long bones, the cortex under- 
goes thinning but remains well defined, 
in contrast to the rather wide, fuzzy, 
and ill-defined cortex of malacic bone 
disease’. In advanced cases, transverse 
lines of increased density are frequently 
obse a Although these lines may be 
seen in healthy children they become 
more poesia A in radiolucent porotic 
bones with growth retardation. The 
lines usually are symmetrically located 
near the ends of the shafts, parallel 
to the epiphyseal plates. They often 

vary in length and width. 

LOCALIZED BONE AND JOINT CHANGES. 
(a) Changes due to infection. In dia- 
betics, acute and chronic infections of 
the soft tissues are well known compli- 
cations which frequently involve the 
adjacent bones with chronic osteomye- 
litis. The feet are particularly prone 


ent 
= 
= 


Fig. 1.—Bone and joint abnormalities in diabetes. 
4), (B) and (C), Diabetic dwarfism in 33-year-old man with hepatomegaly. Note the 
crest epiphyses in A, the stunted metacarpals an¢ 


ununited iliac 
ous transverse line 


generalized osteoporosis; the 
phalanges and incompletely fused ¢ pipl 
and trabeculae of the femur, with partia 
(D) Diabetic neurotrophic joint, atrophic 
Progressive bone destruction 
with subcutaneous gas-formation. 


wwses of the hands in B, the conspicu 
lly calcified femoral artery C. 
type. Completely disorganized metatars¢ 
phalangeal joints, and deformity. 


(E) Diabetic gangrene 
phalangeal joint. 
(150/624) 


Early osteomyelitis of first inte! 
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to be affected. The alleviation of such 
infection is often more difficult) than 
in non-diabetics. Arterial insufficiency 
of the lower limbs seems to be a com 
mon predisposing factor 
Radiologically, soft) tissue swelling 
is usually the only manifestation seen 
in the early stages of this complication. 
however, 


Large areas of ulceration. 


mav cause other soft tissue defects. 
The presence of abnormal radiolucent 
vas shadows subcutaneously indicates 
the presence of gas-forming organisms 


involvement of the phalanges or meta- 


he earliest signs of bony 
tarsals include 1) loss of normally dis- 
tinct cortical margins and 2) localized 
and often patchy demineralization of 
the involved bone. Widespread osteo- 
porosis throughout the bones of the 
feet, periosteal reaction, and sequestra- 
tion occur relatively late in the infec- 
tion. In the healing phase, excessive 
sclerosis often develops. 

Insulin and antibiotic therapy have 
creatly reduced the incidence of ad- 
vanced infections. In many instances, 
the radiological signs of infection oc- 
cur in combination with the osseous 
changes of peripheral vascular disease 
and neurotrophic lesions, and are 
sometimes difficult to distinguish. Arte- 
riography has been used with increas- 
Ing freque nev to evaluate the presence, 
location and extent of the circulatory 
disturbances underlying the localized 
osseous Changes” 

b) Neuropathic joint disease. Pe- 
ipheral diabetic neuropathy may pro- 
luce the “pseudo-tabetic 
oints Their mecha- 
lism of production is similar to those 


SO called 


150,151,185 


een in neurosyphilis, Raynaud's phe- 
iomenon, syringomyelia, poliomyelitis, 
nd in tumors of the 
11,75,53,133 The com- 


injuries and 
pinal cord?:15.20,29 
ion features of these conditions is a 
ss Of pain sensation. This results in 


ndue repeated trauma which damages 
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first the articular cartilage, and, even- 
tually, the underlying bone. Marked 
soft tissue swelling of the joints is 
usually observed without the signs of 
acute inflammation! , 

Radiologically, two types of neuro- 
pathic joint have been described: a 
common hypertrophic or sclerotic type, 
and a less common atrophic type. In 
the early stages of the former, soft 
tissue swelling due to the vascular 
connective tissue pannus is all that 
is seen. Later, as the articular cartilage 
becomes destroyed, the joint spaces 
become narrowed and irregular. The 
denuded underlying subchondral bony 
structures become flattened and show 
dense subchondral sclerosis. The pic- 
ture may resemble 
arthritic 


simple osteo- 

Subchondral 
cyst formation, however, does not oc- 
cur in neuropathic joints. Extreme 
degrees of spur formation and over- 
growth may occur at the joint margins 
and loose joint bodies are common. 
The frequent presence of subluxation, 
due to relaxation of the ligaments, is 
rather characteristic of neurotrophic 
joints. Spontaneous fractures ex- 
tensive tragmentations are not uncom- 


degeneration. 


mon. The process is usually progres- 
sive, but occasionally remains station- 
ary for many years. 

The atrophic type of neuropathic 
joint is characterized radiologically by 
marked osseous destruction and frag- 
mentation without visible new bone or 
osteophyte formation (Fig. 1D). The 
distal ends of the phalanges and meta- 
tarsal bones are tapered and the heads 
and shafts may appear separated. This 
process of absorption may continue 
until the entire bone becomes invisible. 
Subluxations are common, and in the 
later stages, the joints may become 
completely disrupted. 

The joint changes may be unilateral 
or bilateral®’. The most frequent sites 
of involvement are the tarsal and 


ote th 
als an 
se line 
st inte 
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ankle joints. The knees are less often 
Only 
of extensive involvement of the lumbai 


one instance 
spine has been reported'**; in this case, 
extensive destruction of several verte 
brae with considerable bone produc 
The 
distribution of the joint involvement 
that of 
and syringomyelia, in which involve 
ment of the spine, hip and knee joints 
is common and changes in the ankle 


tion was observed at necropsy. 


contrasts with neurosyphilis 


and tarsal joints less frequent. 

Other types of joint disease may 
accompany the diabetic process. In 
one series of 500 patients with gouty 
arthritis, 3.9% 
mellitus, an incidence twice that of the 
expected rate!’. 


had associated diabetes 
Asymptomatic hyper- 
glycemia associated with gout is even 
more frequent'*®. A family history of 
diabetes in patients with gout is com- 
mon, and in one series the incidence 
was as high as 427°". There is, however, 
no known relationship between rheu 
matoid arthritis and diabetes, although 
this subject has been extensively stud- 
ied by Jaervinen of Finland*. 
Vascular Disease in Diabetes. The 
increased incidence and early onset of 


are 


arteriosclerosis in 
well known. However, their explana- 
tion is still far from complete. The 
lesions of both 
Moenckeberg’s 

encountered, and do not 
tially 
later in life as part of the aging proc- 


atherosclerosis and 


medial sclerosis are 
differ essen- 
from those seen in nondiabetics 
ess. Atheromatosis is encountered in 
the elastic structures of the aorta and 
in such small arteries as the coronary 
and cerebral vessels, whereas medial 
sclerosis is the predominant lesion of 
including the 
femoral and popliteal'*®. The most ad- 


vanced 


the muscular arteries 


lesions are seen in diabetes 
of early onset, and where poor control 
of the disease has persisted over a 


prolonged period. 


The American Journal of the \fedical sciences °* 


\lay, 1960 


The cardiac and renal complications 


secondary to arteriosclerosis are now 


the chief cause of death of diabetic pa 
tients. In the pre insulin era, about 64% 


of deaths were from diabetic coma, 
and coronary artery disease was re- 
sponsible for only 15% of deaths. At 
the present time however, 56% of dia 


betic 
irtery disease™’, The 


fatalities are due to coronary 


incidence of coro 
nary thrombosis at necropsy 1S as high 
as 64 death 
the 20 group 


advance ed 


even when occurs in 


When 


arterial 


to 30-vear age 
arteriosclerosis 01 
occlusion is present in the lower ex 
infer the 
presence of widespread vascular dis- 
ludes the 


tremities, one can usually 


ease which coronary 
arteries. 
Roentgenograms are 


tecting the 


helpful in de 


presence and extent of the 


lesions of both atherosclerosis and 
medial sclerosis In 200 patients 
studied 20 years after the onset. of 
diabetes in childhood, White found 
evidence of vascular disease in 92° 
visible arterial calcifications were dem 


onstrated on Roentgen examination in 
75%. The youngest patient in this series 
Arterial 
trons have not been detected prior to 
the fifth vear of diabetes. 


The intimal calcifications of 


was Il vears calcifica 


athero 
sclerosis appeal radiologically as mul 
tiple, irregular 
otten 
vascular 


well-defined plaque S 


confined to one section of the 


The 


apt to be 


wall”. most sever 


changes are seen the 


thoracic abdominal 


descending and 
portions of the aorta. Slightly over 
penetrated chest films usually are abl 


to record the calcified atheromatous 


plaques within the intima of the arch 


and descending aorta. Elongation 


tortuosity and dilatation of the aorta 


are also often seen in these cases”* 


The abdominal aorta, when examined 
on lateral views of the lumbar spin 


is often calcified (Fig. 2B). In on 


orta 
ine 
pir 


or 
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study? this structure was calcified in 


lesions are more diffuse, they are more 
66% and the pelvic vessels in 73% of 


prominent in this location. ‘Compared 
with the frequent involvement of the 
arteries of the lower extremity, arterial 
lesions of the upper extremities are 
In the extremities, intimal calcifica- rare. In 469 patients with diabetic 
tions are most commonly seen in gangrene--, arterial 
Roentgen-ray films of the thigh. They 
are frequently limited to the junction 
of the femoral and popliteal arteries 
in the adductor canal, or, when the 


the cases: calcification of peripheral 
irteries was also observed in 76% of 
the patients studied. 


occlusion of the 
fingers was observed in only 3. In typi- 
cal diabetic gangrene of the feet, the 
indolent process is usually caused by 
partial or complete obstruction of the 


Fig. 2.—Vascular disease in diabetes. 


Advanced generalized arteriosclerosis with calcification of abdominal and pelvic arteries. 
Complete calcification of abdominal aorta in 33-year-old diabetic dwarf (See Fig. 1 
Also pronounced osteoporosis of lumbar vertebrae. 


C) Calcified pedal arteries in 25-year-old diabetic. Osteoporosis of tarsals and phalanges. 


Continuous regular calcification in Moenckeberg’s sclerosis with patent lumen. Ampu- 
tion of mid-thigh. 


(I Lumbar aortogram. Advanced atherosclerosis of abdominal aorta. iliac arteries and 


struction of both superficial femoral arteries in 53-year-old diabetic patient. 
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digital arteries, and these usually show 
calcification. 

Translumbar aortography or femoral 
arteriography are invaluable and rela 
tively safe procedures for outlining the 
exact site and extent of atheromatous 
plaque formation, the presence of vas 
cular obstruction and the degree of 


Arte 


riography has been used in the selec 


collateral circulation (Fig. 2E 


tion of patients for arterial grafting by 


minority of 


the Joslin Clinic since 1952 
tunately, however, only a 
arterial lesions in diabetics have been 
6Post 


operative arteriography has been used 


found suitable for grafting 
determine the 
detect 


diseast 


for re-evaluation, to 
the 


progression of 
i 


patency ol graft and_ to 
further the 


When plain films are compared with 


the arteriograms, it has been found 
that calcifications are present only 
where intimal thickening is greatest 
and encroachment the lumen 


upon 
most marked. 

In medial 
posited only in 


sclerosis. calcium is cde 


the 
the media. This change is a sequel to 


musculature of 


degeneration, swelling and fragmenta- 
tion of the The 
logical appearance is accordingly quite 
different that of 
The calcification is regular, diffuse and 


muscle fibers. radio 


from atherosclerosis 
fine grained. In cross section, it appears 
ring (Fig. 
2D). Widespread distribution through- 


as a smooth, well defined 


out the abdominal, pelvic and femoral 
arteries is common (Figs. 2A and D 

the popliteal artery is somewhat less 
commonly affected. The association of 
medial sclerosis and atheromatosis is 
more common in diabetics than in non 
the 
encountered in 


two lesions 
the 


arterial segment*!. This is also true in 


diabetics. However. 


are rarely same 
experimentally produced arteriosclero- 
sis”. 

In skull roentgenograms, the finding 
the 


of premature calcification — of 
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cavernous portion of the internal caro- 


tid artery, projecting over the sella 
(Figs. 5B and ( 


tes im 


should suggest the 
diagnosis of addition to 


such states as tertiary lues or meta- 


static calcification of hypercalcemia!" 
The 


one 


calcification mav be 


both 


and be patchy or striated in appear 


present in 


internal carotid arteries 
ance 

In recent vears. increasing attention 
lesions of the 


arterioles capillaric s and venules (dia 


has been paid to the 


betic microangiopathy is the precul 

sor of most forms of vascular disease 
Unfortunately, at the present 

time, detection of microscopit 


lesions by radiological means is not 
possible 
Disorders of the Digestive System. 


CASTROINTESTINAI ABNORMALITIES. Gas 


trointestinal disturbances are 


promi 
nent features of diabetic pit 
tients They occur mainly tw 
conditions: in diabetic coma or in the 
period preceding it, and in diabeti 


neuropathy involving the autonomi 


nervous svstem 

The onset of diabetic acidosis is 
often accompanied by the gastro 
intestinal svmptoms of anorexia, nau 
sea. vomiting and abdeminal distres 
The pain may be so severe that al 


dominal Roentgen-rav films are ob 


tained. to rule out such “surgical! 


lesions of the abdomen as acute intes 


tinal 


obstruction 


perforated VISCUS 
renal or biliary colic The distende 
stomach, with an air-fluid level, ca 


usually be scen in the erect plain filn 
When barium is ad 
dilated 
pears ptotic and usually extends 
level of the 


the patient stands in the upright pos 


of the abdomen 


ministered, the stomach ap 


low. the iliac crest whe 


tion. The mucosal pattern is usuall 
not visible, and decreased gastric m 


tility is striking. Gastric retention « 


the barium may be prolonged for 


| 
t 
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hours or more. This gastric atony is 
thought to be the result of a central 
nervous svstem disturbance caused by 
the acetonemia. After recovery from 
the acidosis, the symptoms and radio- 
logical findings promptly subside. 
Gastric retention is also encountered 
in a substantial group of diabetics who 
are not in acidosis, but who are diffi- 
cult to control and have high  in- 
sulin requirements” 85,97, 103, 104,125,150,151, 
These patients may complain of 
intractable diarrhea with nocturnal 
exacerbations or constipation some- 
times alternating with diarrhea. Other 
symptoms suggestive of autonomic in- 
volvement may be present, including 
orthostatic neurogenic 
bladder, defective 
sweating. An instance of gastric atony 


hypotension, 
Impotence and 


associated with visceral neuropi athy 
ind severe diabetes is shown’ in Figs. 
By, and C. gastric 
retention is frequently seen? in young 
1 long-acting insulin, when 
ea been present for 3 or 


diabetics, o1 
the disease 
more Vea;»rs, 

In the differential diagnosis of dia- 
betes with gastric retention (gastro- 
paresis diabeticorum ), obstructing  le- 
sions of the antrum, pylorus and duo- 
denal bulb must be ruled out. When 
the patient is examined in the prone, 
positions, the 
barium, in the diabetic, usually enters 
the duodenum passively and demon- 
trates a patulous pyloric canal. The 


supine and oblique 


rastric atony seen in diabetes is identi- 
al with that existing in other func- 
tional disturbances of the autonomic 
lervous system, including shock after 
evere injury or abdominal surgery, 
nd following vagotomy*!26155, 
Radiological abnormalities of the 
mall bowel pattern in diabetes are 
iot specific and the changes are quite 
iriable in their degree of severity. 
the mucosal folds may become ab- 
ormally coarse and wide, usually first 
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in the jejunum and later in other areas. 
There is frequently an abnormal varia- 
tion in the caliber of the duodenum 
and other small intestinal loops. Seg- 
mentation of the barium is an almost 
constant finding, attributable both to 
the irregular expulsion of barium by 
the stomach and to the impaired peri- 
staltic activity of the small bowel'®. 
Delayed transit time'* is observed in 
the majority of patients with either 
chronic diarrhea or severe constipa- 
tion™'. However, accelerated barium 
transit has also been observed occa- 
sionally**. The symptomatic relief from 
gastrointestinal symptoms, obtained 
with chlortetracycline is not always 
accompanied by improvement of the 
radiological picture. The differential 
diagnosis of this abnormal small bowel 
pattern encountered in diabetics with 
or without steatorrhea includes pan- 
creatic insufficiency, nontropical sprue, 
enteroenteric fistulas and Whipple's 

Mesenteric artery thrombosis with 
small intestinal gangrene is not com- 
mon in diabetes. However, its inci- 
dence is somewhat increased, due to 
frequent occurrence of arteriovascular 
disease in diabetics**. The radiological 
findings of mesenteric thrombosis are 
those of intestinal obstruction, namelv 
the presence of many distended loops 
of bowel filled with air and fluid. 

DISORDERS OF THE LIVER AND BILIARY 
TRACT. Hepatomegaly occurs frequently 
in juvenile diabetics and, in adults, 
is by no means uncommon’. Usually, 
the enlargement is due to fatty infiltra- 
tion of the organ. On roentgenograms, 
the enlarged liver is frequently de- 
tected as a homogeneous density in 
the right upper quadrant, sometimes 
displacing the stomach or colon and 
small intestine. 

Increased liver density beyond the 
normal appearance has been noted in 
several patients with hemochromato- 
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Fig. 3.—Visceral neuropathy in diabetes 


(A) Atonic stomach partially filled with barium in 27-year-old severe diabetic. Erect pos 


tion, showing ptosis and fluid levels in stomach and descending duodenum. 

(B) Stomach and duodenum in supine position. No signs of obstruction. Same _ patie 
as in (A). 

(C) Considerable gastric retention after 24 hours (same patient as in [A] and [B]). 


: ( 
& 
( 
‘ 
5 a 
( 
ha 
“ 


pos 


atie! 


Progress of Medical Science: 


sis'®? but this observation has not been 
confirmed by other investigators. The 
incidence of primary carcinoma of the 
liver in hemochromatosis is high* 
The prevalence of cholecystitis wad 
cholelithiasis in diabetics has been 
demonstrated repeatedly 184: 172,1%% 


The incidence ranges from 23¢** 
to in contrast to to 
21¢''™ in the general population. Cho- 


lelithiasis in diabetes is often associ- 
ated with arteriosclerosis, and suggests 
a common etiology in disordered fat 
metabolism. The biliary calculi are 
usually radiolucent and often contain 
cholesterol: sometimes, however, they 
contain chiefly pigment'*”, When 
cholecystitis is produced by Tas- 
forming organisms such as Escherichia 
coli and Clostridium welchii, emphy- 
sema of the gallbladder wall or intra- 
luminal gas mav be detected on roent- 
167 These findings are 
rarely observed, but they occur pre- 
dominantly in diabetics. Extremely 
dense homogeneous gallstones, simu- 
lating a metallic density have been 
Nonvisual- 
gallbladder on oral 
cholecystography in diabetics can fre- 
juently be explained by a prolonged 
rastric retention of the contrast me- 


seen in hemochromatosis*” 
ization of the 


lium* 
PANCREAS. In 
hronic pancreatitis, diabetes is a fre- 
rent occurrence. 


DISORDERS OF 


The chronic relaps- 
ng form is recognized radiologically 
by diffuse calcification which outlines 
he pancreas partially or completely, 
the retrogastric Acute 
‘acerbations of chronic pancreatitis 
lay produce functional alterations of 
ie adjacent duodenal loop with muco- 
il edema, deformity and sometimes 
ith widening of the descending duo- 
enum. An isolated gas-diste nded loop 
| upper jejunum indicating localized 
iralytic ileus has been described 

roentgenographic sign of acute pan- 


} 


RADIOLOGY 157 631 
creatitis. This sign, however, is not 
completely reliable and _ is freque ntly 
not present. Pancreatic carcinoma 1s 
more frequent in diabetics. Fourteen 
per cent of all deaths due to malig- 
nancy in diabetes are due to pancreatic 
carcinoma, compared with an incidence 
of 2.5 to 5% in nondiabetics*’. Cysts 
and pseudocysts of the pancreas may 
also be associated with diabetes. They 
frequently displace and deform the 
stomach, duodenum and colon, and in- 
frequently show marginal  calcifica- 
tion!*”, 

Lesions of the Genitourinary Tract. 
The urological lesions associated with 
diabetes mellitus have received consid- 
erable attention in the recent litera- 
ture, chiefly because diabetic nephrop- 
athy has become a m: ijor cause of mor- 
bidity and mortality in the post-insulin 
era. Indeed, the postmortem incidence 
of upper urinary tract infection in dia- 
betics is steadily increasing. In the 
period before 1945 approximately 20% 
of all diabetic deaths exhibited this 
finding; in the interval between 1950 
to 1957, the incidence rose to 41%5°"45, 

The metabolic deposition of glyco- 
gen or fat in the renal parenchyma, 
observed in diabetes, is not demon- 
strable radiologically. Kimmelstiel-Wil- 
son's intercapillary glomerulosclerosis 
also produces no characteristic roent- 
genographic signs. However,  intra- 
venous urography frequently reveals 
poor visualization of the excretory sys- 
tem due to impaired renal function. 

The diagnosis of acute pyelonephritis 
is made predominantly from clinical 
findings. Urograms usually show no ab- 
normalities. Only occasionally, an in- 
complete filling or contraction of the 
renal pelvis and calyces, presumably 
due to spasm, may be observed. 

Chronic pyelonephritis in diabetics 
is usually a bilateral infection. It is 
commoner in women and is usually 
caused by a mixture of Escherichia 


158 632 The 
coli, streptococci and 
Aerobacter Radiologically, 
the earliest sign of the disease 


nonhemolytic 
aerogenes. 
is blunt- 
irregularity of the 
Pvyelocaliectasis 
later 
the mucosa of the 


ing and minor 
occurs at a 


stage. The 


calyces. 
somewhat surface of 
renal pelvis and 
calyces becomes indistinct, 
to the smooth 


obstructive hydronephrosis without in- 


contrasting 
more outlines seen in 
fection. As the lesions progress, fibrosis 
may 


distortion of the 


and scarring cause considerable 


“calyces. The ureters 
become dilated and tortuous and some- 
times exhibit irregular segmental dila- 
tation and constriction*'. 
Necrotizing renal papillitis 
papillary 


renal 


necrosis, renal medullary 
r papillitis necroticans) is a 
pathologic: il entity which 
complic: ites infections of the 

tract* 10,63,64, 70,12 144,170,173 Its 


est is in 


necrosis O 
sometimes 
urinary 

great- 
young diabetic 


women?” . Ina review of 194 cases, 
representing all reported cases before 
1953. 61% had 


27% had obstructive 


mellitus and 
urinary 
including arterial and 
bacterial 
and extrinsic pressure on papillary ves- 


diabetes 
lesions?® 
Several factors, 
arteriolar disease, toxicoses, 
sels from deposits of amyloid, edema, 
venostasis and pye lotubular reflux, pro- 
mote necrosis in the presence of pyelo- 
nephritis*" Three forms of the 
have been recognized 
1) an fulminating type 
usually ends fatally in few 

weeks, 2) a subacute type, 
months, 
which extends over sev- 


dis- 
ease clinically: 
acute which 
days or 
which ex- 
tends over several and 3) a 
chronic type, 
When untreated with anti- 
biotic therapy, the 


always fatal. 


eral years. 
disease is almost 
Pathologists have distin- 
guished between medullary and papil- 
lary de ~pending upon the 
major site of the initial change. 
Roentgenographically, slight enlarge- 
ment of the renal 
discernible in acute 


necrosis, 


shadows may be 


cases'*®, In the 


American Journal of the Medical Sciences * 
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subacute and chronic types both kid 


heyvs appeal atrophic and intravenous 


urograms frequently show poor con 
centration of the contrast medium due 
to impaired renal function. Unilateral 
renal involvement is quite rare’*. Ret 
best 


intrarenal 


rograde 
able to 
morphological changes. Early the 


pvelography is usually 


demonstrate the 
disease process, only the signs of 
pyelonephritis mav be seen. As detach 
ment and sequestration of the renal 


papillae 


mav be 


occur, the contrast material 


seen extending into fine sinuses 


which form an are and eventually a 


ring shadow in the necrotic 


(Fig. 4A 


necrotic particle s, Hoating freely in the 


region 
). With complete detachment 
calvces or renal pe lvis : appear as filling 


defects and mimic or small 


It they enter 


tive uropathy and renal colic may en 


tumors. a ureter, obstruc 


sue. Usually several papillae are ce 


kidney. (¢ 


stroved in each ‘alculus for 


the 


mation may occur necroti 
tragments"®: in one series, calculi were 
seen in 21 out of 55 cases" 

In the early stages, renal papillary 


difficult, 


from 


necrosis may be radiologically 


to differentiate renal tuberculo 


sis. However, parenchymal calcifica 


tions, strictures of the calvceal infun 
dibula and eventual cle 
tuberculosis are not seen 


differential othe 
of bilateral renal atrophy must 


struction of 
In the 


Causes 


di: LGHOSIS, 


also be considered. The contrast-fille« 
channels invading the papillae may b 
with the 


plastic kidneys, o1 


confused cavities of hypo 


calyceal diverticula 
casionall 


Gas-torming organisms 


are the cause of chronic infection « 
the urinary tract. In such’ instance 
pneumaturia may be present*.™.! 


127,128 142 On 
this 
radiolucent halo of gas which outlin 


abdominal Roentgen-ra 


films, condition may produce 


the renal shadow, also multiple sma | 


gas bubbles are frequently seen with 
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Fig. 4.—Changes of the genitourinary tract in diabetes. 


(A) Retrograde pyelogram: Papillary necrosis involving entire kidney. Cavitation, arc and 


ring-shadows indicating total or partial detachment of papillae. 
(B) Cystitis emphysematosa on plain film of pelvis. Broad concentric radiolucent ring of 


interstitial gas. 
(C) Bilateral total calcification of vasa deferentia. Also calcified pelvic arteries. 
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the renal pelvis and calyces, and some 
times within the renal parenchyma’! 
Often, gas finds its into the 
bladder Multiple vesicles 


wall. 
mav then be observed cystoscopic: lly. 


Way 


ill 


This condition, called cystitis ¢ mphy se 


S.4 3,04,67,1 128.142 


matosa produces 


a characteristic radiological picture. 


Concentric radiolucent rings silhouette 
the periphery of the bladder on plain 
films (Fig. 4B 
trast 
to varving degrees confirm the 
of the 
side whe n the thin-walled vesicles rup- 
ture into the bladder 
contraction* 


. Cystograms with con- 
bladder 


location 


material distending the 


2S. 


The emphysema may sub- 


lumen during 


bladder 


diabetic neuropathy has been observed 


Neurogenic secondary to 


in as high as 25% of diabetics with 


autonomic nerve 


Chronic cystitis is a common 


sequel On roentgenograms, 
the large atonic bladder presents as a 
dense oval mass in the pelvis displac- 


gas shadows of the small bowel 
On urograms, re- 
flux of contrast material into the dilated 
These 


irreversible. 


ing the 
and sigmoid colon. 
ureters is observed. radiological 
changes are usually 


When bilateral 


Vas deferens is 


calcification of the 
seen on roentgeno- 
graphic films of the abdomen, the diag- 
suggested. 


nosis of diabetes should be 


In one series of 60 cases, 56 were dia- 
The 
be due to 
Usually the posterior or ampullary a 


As the linea 


calcification is thought to 


arterial insufficiency 10 


tion of the vas is calcified. 


calcific shadow extends laterally. it 
usually curves downwards and _ then 
medially. Sometimes the entire vas is 


calcified, including the scrotal portion 
(Fig. 4C ); the of the calcifica- 
tion is then obvious. Identification of 
the calcified is difficult only if a 
small segment is involved. Calcification 


of the seminal vesicles occurs relatively 


nature 


Vas 


76,81,185 
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Concurrent Diseases of Diabetes 


Producing Roentgenographic Changes. 
PULMONARY LESIONS. (a) Hyaline Mem- 


brane Disease. Because this disease is 


prevalent in premature infants and 


those delivered by Caesarian section, 


its incidence is increased in the off- 


spring of diabetic mothers. In one 


series, 16% of infants delivered by dia 


betic mothers! developed this lesion. 
Radiographically, the lungs usu lly ap- 
pear normal at birth, but within a few 
miliary 


hours, a fine pattern appears. 


Sometimes the lungs show increased 
to overdistention! 
According to Jos 


greatly 


radiolucency, due 

(b) Tuberculosis 
lin, diabetic patients have a 
increased susceptibility to tuberculosis, 
aacgeing ily during periods of poor con- 
trol « 


tion ‘of 


diabetic coma™. The distribu- 
lesions in the 
that of 


In the pre-insulin era, 


tuberculous 


various organs is similar to 
non-diabetics!**. 
active pulmonary tuberculosis was a 

rapidly progressive disease with a mor- 
tality 50%152, 


the use of insulin, the 


rate of above Following 
incidence of 
tuberculosis in diabetics 
the 


Chemotherapy has further de- 


pulmonary 
fell to 


aence. 


one-third of former inci- 


creased the mortality rate, so that now 


it is only approximately twice that in 
non- diabetics! 
Mucormvycosis, a 


infection which 
8.49 


(c) Mucormycosis. 
fatal 


frequently involves the lungs 


usually fungus 


has 
been recognized with increasing fre- 
quency in recent years. oni ap per 
these infections 1 dia- 


cent of occur 


betics. The pulmonary lesions a oc- 
cur as a complication of leukemia and 
multiple myeloma, particularly during 
therapy with cytotoxic agents, antibi- 
otics, or ACTH. Radiologically, the 
pulmonary findings are those of non- 
specific segmental pneumonitis. Pleural 
reaction and abscess formation may 
occur. 

LESIONS OF THI 


ORBITS, SINUSES AND 


| 
| 
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SKULL. In all types of cataract, the cal- 
cium content of the lens increases from 
the normal range of 9 to 17 mg. per 
gm. to a range of 20 to 200 mg. ‘per 


176 
In. 


When the calcium content be- 
comes sufficiently high, the cataract 
becomes visible radiologically. The 
senile type of cataract is frequently 
seen in diabetics, often at an earlier 
age than in nondiabetics. The “compli- 
cated” type of cataract secondary to 


other ocular lesions is not increased in 
incidence in diabetes’. The so-called 
“true diabetic” cataract which develops 
rapidly in young diabetics is rarely 
seen. 

Radiologically, the calcified lens ap- 
pears as a circular density (Fig. 5A). 
Sometimes the shadow is broken into 
two semicircles. The diameter of the 
lens does not exceed 7 mm.'*!, so that 
the cataract is readily distinguished 


Fig. 5.—Intracranial calcifications observed in diabetes. 


(A) PA film of skull. Calcified lens in cataract of right eye. 
(B) and (C) AP and lateral films of skull. Curvilinear dense striations in calcified dentate 
nuclei (upper arrows). Also bilateral calcification of internal carotid arteries (lower arrows ). 


(Same patient as in A. ) 
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from the larger crescentic marginal 


calcifications of the choroid, or from 
irregular calcifications of the vitreous. 


Cerebral 


mellitus have not been reported. An 


calcifications diabetes 


instance of bilateral calcification of the 
dentate 


diabetic woman 


Fig. 5B 


nucleus in a 


is demonstrated in and © 


Fig. 6 


These curvilinear dense striations have 
previously been observed in patients 
with Paget's Disease** 


sclerosis™. 


and tuberous 

In mucor fungus infections, the para- 
nasal are usually involved at 
an early stage, before the lungs and 
central nervous system are affected*! 
"2.161 The infection may occur in dia- 


sinuses 


betics. particularly with acidosis, but 
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Lipo-hypertrophy in soft tissues of upper arm following periodic 
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may also occur with acidosis from 
other causes, generalized cachexia, cir- 
rhosis, and as a complication of steroid 
or antibiotic therapy. The radiological 
findings include clouding of the sinuses 
and thickening of their mucous mem- 
brane. Air-fluid levels are not usually 


seen. Although these findings are non 


insulin injections 


specific, the diagnosis should be sus- 
pected if these changes occur in a 
toxic diabetic patient with swelling or 
cellulitis of the facial, peri-orbital and 
nasal tissues, and with black necrosis 
of the turbinates. 

LESIONS OF THI 
EXTREMITIES. 


SOFT TISSUES OF THI 
Among the various skin 
manifestations encountered in diabetes. 


only a few can be demonstrated radio- 
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logically 


\lost soft 
have a density equivalent to that of 


tissue structures 
water and hence are indistinguishable 
from one another in the radiographs. 
(Areas ol to 
formation or fatty tissue, and areas of 


lesset density, due Gas 


increased density due to calcium de- 
posits are distinguishable. The radio- 
streaks of 


in diabetic 


lucent gas sometimes seen 
gangrene have been men- 
tioned previously. 

Abnormal radiolucent areas between 
and in subcutaneous tissues of 
the deltoid and gluteal regions are not 
Roentgen-ray 
ig. 6). This local- 

to 


14,101,134 


infrequently seen in 
films of diabetics (F 
ized lipodystrophy” is secondary 
re peated injections of insulin®" 
lhe lesions are quite distinct from the 
nonspecific granulomas which may de- 
velop after any series of subcutaneous 
injections. The localized metabolic dis- 
turbance with deposition otf fat is initi- 
ited directly by the injected insulin, 
and has been produced experimental- 
The affected extremity may be- 
come either atrophic or hypertrophic. 
In one series of 1,096 unselected dia- 
betics 
demonstrated in 24% and in patients 
in 44%°°. Both the atro- 


phic and hypertrophic lesions are seen 


some degree of atrophy was 


under 20 vears, 
more commonly in juvenile diabetics™. 
On roe ntgenographic examination, the 
radiolucent lipomatous tissue may ap- 
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either 
sharply 


lobulated, 
defined, or 


pear homogeneous 


and dispersed 
through the muscular and connective 
tissues. 

\ very rare observation is the depo- 
sition of calcium in the corium of the 
skin in diabetic patients, reported by 
Root!*>. 


Discussion. From the foregoing re- 


Its cause is not known. 


view it will be apparent that only a 
few of the many Roentgen-ray findings 
described in diabetes are characteristic, 
such as calcification of the vas deferens 
and cystitis emphysematosa. The im- 
portant role of diagnostic roentgenol- 
ogy in this disease is therefore not in 
the primary diagnosis, but in the de- 
the 


occur. 


tection and evaluation of many 
Of 
particular importance is the use of 
the 
arteriography in the evaluation of vas- 
the 


tion of osteomyelitis. Urography is a 


complications which may 


films of lower extremities and of 


cular insufficiency and in detec- 
most important adjunct in the study 
tract 


\ summary of the more important 


of diabetic urinary infections. 
radiological manifestations is given in 
Table 1. Here, 


caused by infection, degeneration, and 


the lesions which are 


neuropathy are listed according to their 
effect on various structures. The radio- 
logical changes attributable to infection 
alone are numerous 


Thaddeus Prout, Assistant 


of the Diabetic Clinic of The Johns Hopkins 


manuscript. 
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DespiTrE the availability of newer 


procedures for the study of hepatic 


disease, therapeutic measures designed 
to affect the function of individual 
hepatic cells have not been forthcom- 
ing. The eventual return of function of 


hepatic tissue in acute processes is de- 
pendent upon removal of the injurious 
agent and the general support of the 
patient until some degree of stability 
While 
more chronic stages of liver injury, the 
development of phy siological and clin- 
ical abnormalities in the 
be related to the 
of the 


small®? or 


is restored. this is also true of 


cirrhotic can 
function 
nodules, whether 
which substitute 
for dying parenchymal liver tissue in 


degree of 
regenerating 
large™!.72 


the midst of fibrous re placement, cellu- 
lar exudate, 
In those injured he- 
patic parenchymal tissue has not been 
replaced by ade quately functioning re 


and biliary hy perplasia. 
instances where 


generating ce Ils sufficie nt to maintain 
normal requirements, then 
varying clinical abnormalities will occur 
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metabolic 
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the fact that the latter 
always be correlated with the morpho- 
' It is of interest that an 
organ which is involved in the 


despite cannot 
picture® 
numer 
ous functions that have been ascribed 
to the liver may carry on certain proces 
but be partially o1 
totally deficient with respect to others 


ses satisfactorily, 
As a result it is not uncommon to find 
therapeutic problems 
fluid retention, ammonia 
jaundice, gastrointestinal 


con 
cerned with 
intoxication, 
or constitutional symptoms, individual 
patient 
alterations in the portal 
vein-hepatic artery relationships which 
occur within the changing hepatic tis 


ly or combined in 


In addition, 


any given 


sue may give rise to portal hyperten 
collateral abnormali 
ties and hemorrhagic episodes 
which further complicate the problem 
Also the presence ot portal hy perten 
sion and splenomegaly have been as- 
with 
which are 


sion, circulatory 


acute 


sociated hematologic disorders 
well recognized. 


The purpose of this paper is to re 
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view some of the current concepts con- 
cerning the basic physiologic abnormal- 
ities occurring in this disease and 
outline the present trends in their 
management. 

ETIOLOGIC CONCEPTS. Because of the 
enormous reparative power of hepatic 
tissue permanent dam: ige may ti ike 
place over variably long periods of time 
only after repeated subclinical insults 
in the insidious cases, or after moder- 
ate to overwhelming injury in the more 
obvious instances. The relationship be- 
tween alcohol consumption and nutri- 
tional deficiency has long been recog- 
nized and would more commonly be 
identified with the gradual develop- 
ment of hepatic injurv. Hoffman et al. 
have shown in rats that injured liver 
cells, even after repair and return to 
histologic normality, do not respond 
to a second injury as do normal cells. 
Some question still exists as te whether 
or not alcohol has a specific effect in 
the production of hepatic injury or 
whether it is the accompanying inade- 
quate diet alone which causes dam- 
age’, Many workers do not feel, how- 
ever, that a toxic effect is important. 
Of interest, is the report of Best and 
co-workers!*:'* in which they described 
that a nutritionally deficient diet pro- 
duced no disease in rats until alcohol 
was added. Cirrhosis then developed. 
Realizing that the control diet and 
the same diet plus alcohol were not iso- 
caloric, sucrose was substituted for 
alcohol. Again cirrhosis developed. 
From this it has been suggested that 
i. caloric factor is related to hepatic 
injury in the presence of dietary defi- 
ciencies. Klatskin®® and others'*!* have 
pointed out that the alcoholic may 
consume a normal quantity of c: alories 
per day, but in the presence of defi- 
ient protein consumption, liver injury 
may occur. It has been postulated that 
holine requirements vary with the 
total caloric intake, increasing as the 
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calories increase”. This might explain 
the lack of nutritional cirrhosis in pure 
Other speculation 
suggests that oxidation of excess cal- 
ories in the absence of adequate pro- 
tein may occur via abnormal metabolic 
pathways with fatty deposition of the 
liver occurring as an intermediary of 
these pathways, or with the formation 
of toxic end products harmful to nor- 
mal hepatic tissue, or with exhaustion 
of enzymatic functions because of de- 
pletion of basic building blocks. The 
latter is of note in view of the demon- 
strated zine deficiencies in alcoholics 
with cirrhosis reported by Vallee and 
117,118,119 


starvation states 


co-workers 
Studies relating choline metabo- 
lism to experimental fatty cirrhosis were 
an outgrowth of the discovery of 
insulin'?. Pancreatectomized re- 
ceiving extracts of insulin soon devel- 
oped fatty livers probably ause 
thev lacked pancreatic enzymes** re- 
quired to remove choline™ from their 
diets. These animals and others!’ even- 
the path- 
ways for which have been well 
outlined*®. Arguments have been of- 
fered, however, that these animal 
studies are not applicable to man and 
that fatty deposition in man as such 
does not produce cirrhosis'*'. More re- 
ce ntly Wilgram has produced a Laen- 
nec’s type of besa in monkeys using 
a diet low in protein, free of ‘choline, 
and rich cholesterol. That auto- 
immune phenomena may develop 
against liver cell protein altered by in- 
jury was suggested as a possible per- 
petuating phenomenon after removal 
of all injurious factors'**. 
Experimental liver injury may also 
be produced by diets deficient in sul- 
fur containing amino acids (cystine ) 
and vitamin E'?:*, In these instances 
a necrogenic effect on liver cells is ob- 
tained in contradistinction to the fatty 
infiltration seen with choline deficient 


tually developed cirrhosis’, 
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diets. Antibiotics given orally'!' which 
produce changes the intestinal 
Hora’ have an inhibitory effect on the 
development of necrotic lesions. The 
end results of this injury are similar 
to toxic or post-necrotic cirrhosis seen 
in man, but in the latter the etiology is 
not always clear-cut'®. Dispute exists 
as to whether or not viral hepatitis in 
man is a frequent factor in the devel- 
opment of this type of hepatic injury 
Several well-documented reports of 
viral hepatitis which progressed to 
post-necrotic cirrhosis are now recorded 


97.58 61,67 


in man":-* , and in some studies 
the presence of a previous history sug- 
gesting hepatitis has been offered as a 
possible basis for viral etiology of cases 
of cirrhosis occurring in non-alcoholics 
without deficient dietary histories'’. A 
report comparing cirrhosis in Boston 
and cirrhosis in England emphasizes 
these differences in etiology'’’. Further 
studies of different types of dietary de- 
ficiencies in Uganda and Jamaica are 
recorded as possible factors in the 
eventual production of a cirrhotic-type 
picture'*-* 

The ever increasing list of drugs*’ 
which produce hepatic injury is not 
thought to be a major factor in the 
development of cirrhosis, for though 
isolated instances of permanent or 
fatal disease can be four , the vast 
majority of drugs usually result in dis- 
ease which is transient and often cho- 
lestatic in nature. A detailed review of 
drug-induced liver damage was_pre- 
sented recently by Popper and Schaff- 

Awareness of Wilson’s disease and 
its relation to copper metabolism** and 
the associated development of cirrho- 
sis? has been emphasized, and one in- 
stance of cirrhosis following hepatitis 
of infectious mononucleosis® has been 


recorded, although studies indicating 
normal hepatic function prior to the 
attack of infectious mononucleosis were 


not available. Diabetes, ulcerative co 
litis and regional ileitis have also been 
associated with the development of cit 
rhosis. The relationship between these 
illnesses and cirrhosis is not apparent 
except that fatty deposition of the liver 
is more frequent in diabetics who have 
had episodes of ketosis and in these 
instances fibrotic changes occur more 
frequently**" 

\ severe progressive insidious ( irrho 
sis of the post-necrotic type has been re 
ported in young girls and women chat 
acterized by endocrine abnormalities, 
arthralgias, and hypergammaglobulin 
emia. The possibility that this is a vai 
iant of viral hepatitis has been sug 
gested", 

ACTIVE LIVER DISEASE. Because sub 
acute hepatic necrosis may occur in 
sidiously**, the opportunity to treat 
patients may not present itself until 
some phase of hepatic decompensation 
occurs. In the case of alcoholics, ade 
quate diet and abstinence will fre 
quently effect a remission or cure even 
after moderate abnormalities have been 
produced™. In the non-alcoholic, how 
ever, where the etiology is not as clea 
the process may not be easily reversed 
Bed rest and proper diet are the main 
stays of therapy 

The efficacy of bed rest®****""* is not 
only a clinically observed fact, but also 
a sound physiological adjuvant to heal 
ing. Blood supply to the liver is de 
creased in the upright position and 
further reduced following exercise’ 
In acute hepatitis, however, studies 
have shown that once the serum bili 
rubin falls below a level of 2.0 to 3.0 
mg. per 100 ml., strict bed rest will not 
hasten recovery'''. In these instances 
gradual activity can be begun and if 
relapse, which is uncommon, does not 
occur further activity may be per 
mitted. Bromsulfalein retention and 
bilirubin levels should be followed at 
weekly intervals using improvement in 
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these tests aS a guide to increasing ac- 
tivity’. Similarly, in chronic hepatic 
disease bed rest or modified activity is 
desirable until some form of stability 
occurs both clinically and chemically. 

In all of these instances a high pro- 
tein diet?="! is most efficacious 
unless ammonia intoxication is present. 
See below.) Controlled studies on 
Servicemen?!*!'! with infectious hep- 
atitis im Germany and Japan have 
shown that 3,000 calorie diets with 150 
to 190 gm. of protein produced the 
best results. No limitation of fat is re- 
quired and choline supplements are not 
needed, Multivitamin therapy has been 
recommended though it is probably 
nonspecific. A similar regimen should 
be instituted in chronic liver disease 
and maintained as long as improvement 
continues. 

During the early stages of acute hep- 
atitis, anorexia, nausea and vomiting 
may interfere with dietotherapy. In 
these cases intravenous infusions of 
1000 to 2000 ml. of 5¢ dextrose in water 
are recommended", Usually after 24 
to 4S hours oral intake can be started. 
\dditional therapy in more severe 
cases which do not respond to such 
conservative management is considered 
separately with regard to use of ster- 
vids and development of coma. 

In the alcoholic other more specific 
nutritional deficiencies are not uncom- 
mon, and include multiple or single 
deficiencies in the vitamin B group and 
vitamin C. Davidson** has recom- 
mended that all alcoholics be given 
ample amounts of vitamins B and C, 
though once maintained on a nutritious 
diet, supplementation may not be as 
necessary, 

Popper et and others™ have 
called attention to the acute hepatic 
steatosis occurring in alcoholics asso- 
ciated with parenchymal cell necrosis, 
polymorphonuclear infiltration, Mallory 
bodies™' (hyaline, degenerative le- 
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sions ), and a severe, often fatal, active, 
hepatocellular disease. This “florid” 
lesion does not always respond to nutri- 
tional therapy as compared with the 
simple fatty liver which most frequent- 
ly improves with good diet in 2 to 3 
weeks. The nature of the Mallory le- 
sion and the peculiarly severe disease 
in this group of patients have not been 
thoroughly studied with respect to 
their relationship with other forms of 
malnutrition?*?. Some observers dispute 
whether or not the hyaline degenera- 
tion seen in livers of alcoholics is a 
specific lesion. One group feels that it 
has prognostic importance in the over- 
all outlook of such patients, in that 
more severe disease can be correlated 
with more frequent hyaline degenera- 
tion seen on biopsy**. 

Non-inflammatory iy perplasia of the 
parotid gland has been noted not only 
in alcoholic cirrhosis, but also in star- 
vation states. The exact nature is un- 
known, but similar to nutritional defi- 
ciency, improvement is often seen 
with concomitant improvement in the 
liver 

The severe cirrhotic suffering from 
prolonged anorexia or vomiting often 
presents a serious problem in dietary 
management. Tube feedings using milk 
and dextro-maltose?* have been recom- 
mended since intravenous fluids over 
prolonged periods can hardly supply 
the needed protein and caloric require- 
ments. 

Specific dietary problems will be 
found in individual patients. the 
presence of protein toxicity the latter 
may have to be specifically limited. 
This will be discussed more fully in 
relation to ammonia intoxication and 
hepatic coma. In patients with fluid 
retention with or without ascites, limi- 
tation of sodium to 200 to 500 mg. per 
day may be required. In_ instances 
where steatorrhea is present, possibly 
due to associated pancreatic disease in 
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the alcoholic, supplementary pancre 
atic enzymes (pancreatin )*‘ have been 
suggested 

The presence of jaundice is not gen 
erally a problem unless some form of 
cholestasis of bile occurs. In these 
instances pruritus may be disturbing 
and otten not responsive to antihista 
mines, mild sedation, intravenous pro 
caine and ergotamine, though the use 
of starch baths may be temporarily 
effective \Mlethyl testosterone orally 
must be used advisedly since it is an 
occasional cause of intrahepatic cho 
lestasis®. The mechanism of its effec- 
tiveness is not known. Relief of obstruc 
tive phases of disease is often associ- 
ated with improvement. The latter 
may be the explanation for improve 
ment of pruritus following steroids*’. 

Anemias are not an uncommon ac- 
companiment of hepatic disease. Mac- 
rocytic or occasionally megaloblastic 
anemias have been found which re 
sponded to daily doses of 250 to 1500 
ug. of folic acid administration™. Nor- 
mocytic anemias may be due to hemo 
dilution®*, diminution of formation?" or 
increased destruction of red blood cells. 
The latter is most often seen in pa- 
tients with portal hypertension and 
splenomegaly where it is postulated 
that sequestration of cells** may occur 
with further destruction of circulating 
cells by immune phenomena or by in- 
hibition of bone marrow production". 
Neutropenia thrombocytopenia 
may be present and can be treated by 
supportive measures including trans- 
fusions and steroids which are not al- 
ways Satisfactory. Consideration for 
splenectomy depends upon the sever- 
ity of the disorder and the feasibility 
of surgery. 

Blood loss anemias are a common 
complication in patients with cirrhosis. 
Vitamin K therapy may be useful when 
hypoprothrombinemia is present. Iron 
therapy and transfusion may be addi- 


tional agents. Care should be exercised 
to prevent overzealous use of blood in 
those instances where blood loss is not 
the cause of anemia, or where the 
hemoglobin is above 10 to 11 gm. 

The prevention of acute hepatitis in 
individuals exposed to active disease 
has been noted following prophylactic 
administration of gamma globulin. The 
administration of 0.06 ml. of gamma 
globulin per pound of body weight re 
duced the incidence of hepatitis to 1.7 
per 1000 in inoculated persons as com- 
pared to 22.5 per 1000 for controls''*. 

ADRENAL STEROID THERAPY. The use- 
fulness of adrenal steroids in patients 
with liver disease has received con- 
siderable attention*®:'’*. In the average 
case of hepatitis it is agreed that the 
steroid hormones offer no advantages 
because ot the close resemblance to 
controls and the frequent relapses fol- 
lowing drug withdrawal. Generally, 
more rapid clearing of jaundice, re- 
turn of appetite, greater food consump- 
tion, and increased weight gain have 
been recognized following institution 
of the drug®’. Nelson™ has recom- 
mended its use, however, in patients 
only when the serum bilirubin is great- 
er than 15 mg. per 100 ml., when 
anorexia, nausea or vomiting cannot 
be controlled or when hepatic necrosis 
is marked as evidenced by shrinking 
liver, coma, fetor or disturbed sen- 
sorium. 

In these instances Sborov et al.'° 
have given 20 mg. ACTH intravenous- 
ly slowly over 8 to 12 hours for 5 days 
with subsequent reduction in dose as 
the bilirubin fell. Other workers have 
used prednisone** in doses starting 
with 75 mg. daily because of lesser 
effects of sodium retention. 

Some observers have noted improve- 
ment in selected 
following institution of steroid therapy, 
but whether this is the result of a 
direct, beneficial effect upon the liver, 
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or due to nonspecific changes in ap- 
petite, food intake, and well-being is 
not known. Rise in serum albumin and 
drop in serum bilirubin have been 
noted'*, The rapidity with which se- 
rum bilirubin may fall following treat- 
ment in he ‘patitis has suggested a 
choleretic effect of the drug™ , but con- 
flicting expe rimental are re- 
Chronic hepatitis progress- 
ing to postnecrotic cirrhosis treated 
over long periods has shown reversion 
to quiescent disease with large areas 
of scarring not infrequently found on 
biopsy. That such cases would not have 
developed similar outcomes without 
steroidal therapy cannot be stated be- 
cause of difficulty in controlling 
studies Improvement of clinical status 
soon after institution of the hormone 
in cases having prior treatment with 
diet and rest has occasionally been im- 
pressive**"', The long term outcome in 
these individuals, however, is still un- 
certain. The reasons why some patients 
respond and others do not are also 
nebulous. Care must also be exercised 
in that fluid retention, diabetes, hyper- 
tension, potassium depletion, peptic 
ulceration and bleeding may be impor- 
tant complications of therapy. Davis 
et al.** noted rise in portal pressure in 
a patient with chronic hepatitis follow- 
ing a course of ACTH therapy. 
Whether ACTH effected changes in 
intrahepatic scarring and regeneration 
of liver tissue thus influencing intra- 
hepatic vasculature, or whether this 
was natural complication of the dis- 
ease is unknown. 

\s yet no general recommendations 
have been made in cirrhotics with re- 
gard to selection for long term therapy 
with steroids. A trial of the drug may 
be considered if progression of disease 
4 poor response has occurred after an 
adequate period of observation on rest 
and nutritious diet. Efficacy of these 
drugs in treatment of hypersplenic dis- 
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orders has been disappointing. The 
use of these hormones in ascites and 
hepatic comas will be considered be- 
low. 

PORTAL I1YPERTENSION AND BLEEDING 
varices. The application of newer tech- 
niques for the study of patients with 
cirrhosis has resulted in a greater 
awareness of the variations which may 
occur from one patient to another. 
That portal hypertension may be found 
in asymptomatic patients with minimal 
biochemical abnormalities, as well 
in those with advanced disease, is rec- 
ognized by the fact that patients are 
seen with acute variceal hemorrhage 
without previous history or symptoms 
of hepatic disease. Intr: isplenic pulp 
measurements! occluded hepatic 
vein catheterization studies*’’, direct 
manometric mensuration of esophageal 
“and 
direct needling of the portal vein" 
have resulted in reports attempting to 
evaluate the pathogenesis and ultimate 
prognosis and management of patients 
with portal hypertension. Catheteriza- 
tion and splenic puncture have gained 
widest acceptance, the latter often be- 
ing accompanied by roentgenographic 
studies since intr splenic instillation of 
radiopaque dyes radiographically out- 
lines the portal vein and its collateral 
circulation 

Besides being an aid to improved 
diagnosis, pressure measurements have 
shown that acute disease (viral hepa- 
titis or severe fatty infiltration) may 
produce some elevation of portal pres- 
sure though usually not to the degree 
seen in cirrhosis. Following treatment 
with associated improvement of the 
liver, portal pressure may return to nor- 
mal levels®**. In patients with more 
advanced disease, such changes are less 
likely to occur with improved status 
probably because of more permanent 
intrahepatic vascular changes, unless 
natural collateral channels develop 


varices during esophagoscopy 
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and decompress the portal tree. The 
above mentioned development of acute 
variceal bleeding in previously asymp 
tomatic patients points out the need 
for further study of this problem since 
the pressure level in the portal radicals 
may not be the prime factor which 
initiates the bleeding episode. 

rhe chief problem of detecting non 
bleeding varices and diagnosing thei 
rupture in the case of 
intestinal 


acute gastro 


hemorrhage remains para 
mount in the management of cirrhosis 


although documentation — of 


there is 
cases in which portal hypertension ap 
peared in the absence of intra- on 
12. The 


above mentioned procedures have been 


extrahepatic venous obstruction 


utilized in diagnosing the presence of 
portal 
swallow 


hypertension when | barium 


too often not satisfactory™, 
has been negative for varices. The use 
of esophagoscopy is often valuable in 
this respect. The presence of an ele 
vated blood level of and 


increased Bromsulfalein retention may 


ammonia* 


be an additional diagnostic aid during 
hemorrhage*. 

Compilation of pressure studies has 
not been helpful in determining which 
patients are going to bleed in advance 
of a hemorrhagic episode**’. The pos 
sibility that peptic acid erosion might 
be a factor has led to the suggestion 
that ulcer-type management may be 
effective in preventing bleeding®*, but 
sparsely available data of gastric acid 
and uropepsin secretions have not al- 
ways indicated high levels in these pa- 
tients®>:?! 

Decompression of the portal vein 
whether by portacaval or splenorenal 
anastomosis appears to be advocated 
most often in the therapeutic approach 
to patients with a previous history of 
bleeding. Statistical studies tend to 
favor the former as the procedure of 
choice**. Dispute exists, however, as 
to whether or not the acute bleeding 
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episode which does not respond to 


medical management should be sub 


jected to immediate ligation of the 
varices or whether an emergency shunt 
ing operation should be performed®*"" 
68.95.120 Studies of 


of bleeding varices with regard to sta 


the natural history 
tistical outcome without surgery, have 
raised the question as to the value of 
shunting procedures, since it has been 
suggested that the 
altered 
overall 


prognosis remains 


minimally when one considers 
the 


Cases 


picture in nonoperated 
It remains at present, that in 
carefully selected cases with adequate 
liver function, shunting operations may 
prolong life and decrease morbidity. 
Institution of prophylactic shunt 
surgery prior to bleeding is not usually 
recommended since adequate tests are 
not available which can be used to pre 
dict bleed 


which patients will not The choice as 


which patients will and 
to splenorenal, end to side, or side to 
side portacaval shunts is not solved"! 
Omentopexyv, hepatopexy, ligation of 
splenic or hepatic arteries are generally 
not advocated. Splenectomy may_ be 
combined with spl norenal shunts, but 
by itself has little to ofter except per 
haps in those instances of hypersplen 
ism (see above) in which hematologic 
abnormalities require efforts at correc 
tion: 


The the 


acute bleeding episode 1S concerned 


definitive management of 
with blood replacement, prevention and 
treatment of shock 
bleeding. 


and control of the 
Adequate intravenous ther 
apy with plasma or plasma expanders 
is at most only a temporary adjuvant 
and must be replaced by fresh whole 
blood given in sufficient quantities to 
the treat shock 


Precipitation of hepatic decompensa 


overcome loss and 
tion is not infrequent in such instances 
and may be partly related to hepatic 
anoxia. Oxygen is a helpful addition 


therefore. The proper and immediate 
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use of tamponade techniques using 
balloon tubes**, has been well de- 
scribed and should be instituted early. 
The administration of saline cathartics 
purge the intestinal tract of blood 
may be helpful preventing absorp- 
tion of nitrogenous wastes which could 
precipitate coma. Oral administration 
of neomycin may also be helpful in 
this regard, and is discussed below. 
Evidence of continued blood loss de- 
spite institution of these techniques 
precipitates the consideration for sur- 
gical intervention as described above. 
Even in the best of hands the mortal- 
itv remains high, however. For these 
reasons the search for simplified meth- 
ods of controlling bleeding continues. 
Physiologic dynamic studies have _re- 
vealed that intravenous surgical pitui- 
trin decreases portal pressure and he- 
patic blood flow probably by ree 
of blood in the splanchnic circulation® 
Clinical trials in cases of bleeding var- 
ices have reportedly been successful in 
controlling bleeding even though intra- 
venous administration of 20 clinical 
units of surgical pituitrin in 100 to 250 
ml. of 5% dextrose in H.O lasts for one- 
half hour'’*. If drop in portal pressure 
ind decrease in collateral blood flow 
ire efficacious permitting clot for- 
mation, then even for short periods, 
the administration of this agent may 
prove to be worthwhile. Continued 
search for simple, but longer acting 
pharmacologic agents should be stimu- 
lated. Sufficient studies have not been 
performed to permit satisfactory evalu- 
ition. Care should be taken to de- 
ermine if pituitrin may enable the pa- 
ient to overcome the acute episode 
0 as to permit evaluation for shunt- 
ng at a later date. 
asciTEs. Injection studies of post- 
nortem specimens have shown that 
ases of cirrhosis with ascites appear 
jecken obstructive changes in the 
ascular outflow tracts of the liver7®. 
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In experimental animals obstruction of 
the hepatic vein results in an outpour- 
ing of hepatic lymph from all surfaces 
of the liver®'. Pathologic sections of 
hilar areas from patients dying with 
cirrhosis have shown increased lym- 
phatic channels in cases where ascites 
was present compared to cirrhotics 
without ascites*. Though pres- 
1 pi atients 
portal hypertension is of- 
ten present without fluid retention and 
portal pressures have occasionally been 


sure is generally increased i 
with ascites 


recorded in normal or minimally ele- 


vated ranges despite ai sl Ascites 
has been noted without hypoalbumin- 
emia, which, when present, must con- 
tribute to its formation. Excess loss of 
lymph which is high in protein, may be 
one of the mechanisms for the loss of 
albumin. Hyperaldosteronism has been 
a frequent finding in these cases, but 
by itself does not explain the variable 
development of fluid retention in cir- 
rhosis. Theoretical mechanisms — by 
which hyperaldosteronism — develops 
may be related to decreased effective 
circulating blood volume as a_ result 
of splanchnic pooling occurring 
cause of portal hypertension®*"*. 

The management of a patient with 
Huid retention begins with restriction 
of dietary sodium. Not infrequently the 
simple restriction of intake to 200 to 
500 mg. of Na per day may: result in 
complete control of ascites. Care must 
be taken to continue adequate nutri- 
ments in these instances. The use of 
diuretics is also efficacious and_ the 
thiazide derivatives have been helpful 
in this respect. Doses of chlorothiazide 
(Diuril) vary from 0.5 to 2.0 gm. per 
Care must be exercised 
with the latter, however, prevent 
potassium loss which may precipitate 
further hepatic decompensation — or 
neuropsychiatric The com- 
bined use of the thiazide drugs and 
mercurials can induce hyponatremia 
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and hypokalemia which can be quite 
troublesome and require separate elec 
trolyte replacement therapy. Gener 
ally, the more refractory cases should 
be permitted long periods of treatment 
since correction of structural and _ bio- 
chemical abnormalities following dieto 
therapy may be the basic requirements 
betore adequate diuretic response will 
occul 

Bre quent paracenteses are not advis 
able because of large loss of body 
protein which is often difficult to re 
place The use of salt poor serum al 
bumin is costly and when effective may 
last only for transient periods. 

Recently the use of anti-aldosterone 
drugs, such as Amphenone, has been 
tried, but the results have been incon 
sistent and variable and sometimes as- 
sociated with neurologic — disturb 
ances Clinically indistinguishable from 
Administration of — the 
spirolactones, which appear safe to 
use, or of prednisone have been re 
ported to effect a diuresis in refractory 
cases when combined with mercurials, 
where the latter have failed when used 
alone™’. It is possible that the sodium- 
retaining effects of prednisone mary be 
negated by an aldosterone inhibitory 
effect which then permits response to 
mercurial administration. Spiranolac- 
tone aldactone) has been given in 
doses of 300 to 600 mg. per day fol- 
lowed on the second or third day by 
a mercurial injection with effective 
diuresis and drv weight occurring after 
variable periods of time. 

The relationship between adrenal 
hormones and fluid retention has been 
further emphasized by the beneficial 
effect of bilateral adrenalectomy in a 
patient with massive ascites when so- 
dium restriction was continued**, Porta- 
caval shunts have also been reported 
to be effective in promoting diuresis 
and McDermott*® has performed a 
“double” shunt procedure anastomos- 
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ing both the hepatic and splanchnic 
ends of the portal vein to the vena 
cava with successful results. These 
formidable 
and adequate studies are not available 


procedures, however, are 


to outline their usefulness. 

HEPATIC COMA AND AMMONIA INTOX- 
icaTION. The development of portal 
hypertension results in the eventual at 
tempt by the body to decompress the 
portal system. The opening of extra 
hepatic venous collaterals is Nature's 
way of producing a spontaneous reduc 
Although 


this is not usually effective in reducing 


tion of the elevated pressure, 
portal pressure, measurements have 
been recorded in patients which are 
only mildly elevated and which ar 
associated with large venous shunts!'* 
The development of this collateral cin 
culation opens up new avenues through 
which blood returning from the gas 
trointestinal tract may bypass the liver 
and unload toxic substances derived 
from alimentary sources into the gen 
eral circulation. The detoxifying abili 
ties of the liver are thus ineffective in 
removing noxious substances from thi 
general circulation. Vascular shunts ar 
an important cause, therefore, for th 
development of intoxications associ 
ated with hepatic failure. Inability of 
hepatic cells to detoxify these sub 
stances is another factor more com 
monly associated with severe cellula 
necrosis or decompensation. 

In early experiments with Eck fistul 
dogs it was recognized that administra 
tion of protein produced a deleteriou 
effect*®. More recently numerous ey 
periments have shown a_ relationshiy 
between blood ammonia and coma" 
although this relationship is not alway 
clearcut. In the mammalian organist 
the production of ammonia is the r 
sult of enzymatic action of bacteria i 
the presence of nitrogenous products* 
Many cases, however, have failed t 
show a correlation between venoi 
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immonia levels and symptoms'’*. The 
fact that peripheral muscles remove 
tbout 50% of blood ammonia has been 
suggested as an explanation of the 
latter Since chemical determination of 
venous blood ammonia could mask 
irterial bathing of the brain. The chem- 
cal mechanisms for the production of 
coma by ammonia may be another 


cause for the discrepancy between 
blood levels and clinical status. Deple- 
tion of intermediate steps in the Krebs 
cycle by excess blood ammonia has 
been postulated as interfering with nor- 
mal brain reactions and possible util- 
ization by the brain of ammonia itself 
reactions. Thus a patient with 
only mildly increased ammonia levels 


in other 


ovel long periods of time could de- 
plete oxidative reactions and interfere 
with cerebral metabolism in a manner 
similar to the effect of higher levels of 
blood ammonia over shorter periods of 
time!! 

These theoretical considerations have 
suggested two types of coma**. The 
first may be precipitated by administra- 
tion of exogenous ammonium salts or 
protein as blood from hemorrhage, and 
is associated with high blood ammonia 
which may respond to glutamate ther- 
ipy. The second type occurs sponta- 
ieously during progressive hepatic fail- 
ire and may be related to decrease in 
epatic mechanisms for detoxification 
synthesis. Both of these 
hould be differentiated from electro- 
tic depletion (particularly of potas- 
im) which can mimic the clinical 
ndings of tremor (flapping) and dis- 
irbed sensorium. The presence of fetor 
id elevated ammonia levels may also 
cur, 


hrough urea 


The treatment of patients with im- 
nding coma or coma is related to re- 
oval of substances concerned with 
e formation of ammonia or interfer- 
¢ with toxicity of ammonia already 
esent. With respect to the former 
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certain prophylactic considerations 
should be foremost in mind when treat- 
ing patients with advanced hepatic dis- 
Case, Ammonium compounds, 
cotics, barbiturates should be used 
with caution for fear of precipitating 
toxicity. Frequent paracenteses, diar 
rhea, and diuretic administration have 
already been mentioned with regard 
to electrolytic imbalance. Acute gastro- 
intestinal bleeding, introducing nitro- 
genous wastes into the intestines, can 
often precipitate toxicity, and in these 
instances attempts at purges are indi- 
cated to cleanse the gut. 

The removal all nitrogenous sub- 
stances from the intestine regardless of 
the causative factors is the first step 
in combating this complication. All 
dietary arg: must be stopped, and 
an intake of 1600 calories of dextrose 
should be instituted. As recovery be- 
gins, protein may be added to the ‘feed- 
ing schedule, in 20-gm. increments at 
first on alternate and later succeeding 
days. Any relapse should cause a re- 
turn to the pre vious program. In more 
chronic cases some form of permanent 
protein restriction may be required 
with variations between 40 to 80 gm. 
per day. Further administration may 
result in return of svmptoms. In acute 
instances particularly those of exo- 
genous etiology it is often possible to 
return to a normal diet. It appears that 
nitrogenous equilibrium in severe in- 
stances can be maintained despite low 
protein intake’. 

The concomitant administration of 
antibiotics appears reasonable in order 
to decrease intestinal bacterial action. 
Neomycin*’ appears to be the drug of 
choice since other broad spectrum an- 
tibiotics may produce diarrhea or 
staphylococcic enterocolitis, —particu- 
larly after prolonged use. Administra- 
tion of 6.0 gm. of neomycin a day 
orally in divided doses is given in acute 
cases, but 4.0 gm. of neomycin may be 
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effective in more chronic cases. Recent 
studies reporting renal auditory 
toxicity of neomvcin suggest that dos- 
age adjustment or even cessation may 
be required occasionally’ 
Purgation in cases of hemorrhage has 
mentioned, and some attempts 
should be made to allow normal free 
bowel activitv. A saline cathartic has 
been effectively used. Return of coma 


been 


correlated 
with constipation and drastic 
tion respectively®. 


and remissions have been 


purga- 


The rationale of glutamic acid ther- 
apy is based upon the combination of 
sodium glutamate with ammonia to 
form glutamine which transports am- 
monia to the kidney and by transamin- 
ation with pyruvic acid to form alpha- 
ketoglutaric acid. Since glutamine does 
not pass the brain barrier, this reac 
tion does not occur within the brain!!. 
Variable results in therapy’ have been 
reported, using 25 to 50 gm. daily in- 
travenously, and after initial enthusi- 
asm, controlled studies have not indi- 
cated results which are superior to 
protein restriction and antibiotic ther 
apy described above''’, although rec- 
ommendation for use with beneficial re- 
sults in acute cases has been made**:74, 

Arginine™*, ornithine and other com- 
106 have also been 
recommended because of their activity 


parable substances 
in the urea cycle. Again the results 
have not been uniform and are not 
recommended for routine use!®, 
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Massive doses of steroids have re 
cently been reported to effect a remis- 
sion from coma. As much as 250 mg., 
q.i.d., has been used for short pe- 
riods™'. In acute hepatitis with coma 
due to extensive necrosis their use may 
be of value. Sherlock recommends in 
travenous hydrocortisone in doses of 
LOO) mg. 


chronic disease favorable results could 


every 6 hours!’ more 
be due conceivably to institution of 
other measures already mentioned. 

Summary. The development of cir- 
rhosis in man may result from a variety 
of causes many of which are poorly 
understood. The ultimate clinical pic 
ture may be similar regardless of the 
etiology and in any given patient it 
mav be difficult to reconstruct the fac- 
tors which are causing disease. Ex- 
perimental studies related to nutri- 
tional aspects of hepatic injury have 
been reviewed and a brief correlation 
with disease in man is attempted. The 
relation of nutrition, alcohol, and viral 
hepatitis to the development of cirrho- 
sis is discussed. The management of 
various phases of active liver disease 
with regard to diet 
outlined. 


rest and drugs is 


The physiological abnormalities at 
tendant to end-stage liver disease have 
also been reviewed with emphasis on 
portal hypertension, ascites and hepatic 
coma. The recommendations 
for management of these complications 
have been outlined. 


current 
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PERSPECTIVES IN ViroLocy. Edited by Morris 


PoLLARD, University of Texas Medical 
Branch, Galveston. Pp. 312; 49 ills and 2 
olor plates. New York: John Wiley & 


Sons, Inc L959. Price, $7.00. 


Puts volume records the proceedings of a 
yinposium held in memory of the late Dr. 
| R. Beaudette, formerly of Rutgers Uni- 
ersity. It presents the papers of 18 specialists 

the field and the extemporaneous discus- 
ions of these papers by 45 leading virologists. 
Among the topics discussed were: Some As- 
pects of Animal Virus Multiplication; Genetic 
Interaction between Bacteriophage and Bac- 


teria; Virus Transformation and Cancer; Im- 


lications of 70 Newly 
Man; Asian 


Epidemiology 


y Recognized Viruses 
Influenza: A Challenge to 
and Viral Neoplasia, including 
Stewart-Eddy tumor-inducing virus. 
In addition, there is a personalized tribute 
Dr. Beaudette written by Dr. S. A. Waks- 
in, and an interesting epilogue on Tuli- 
mania by Dr. R. |. Dubos 
Although of primary interest for virologists, 
rkers in cancer and other areas will also 
d important information and concepts in 


is volume 


EMENTARY STATISTICS WITH APPLICATIONS 
N MEDICINE AND THE BIOLOGICAL SCIENCES. 
By Freperick E. Croxron, Pxu.D., Professor 
t Statistics, Columbia University. Pp. 376; 
Ol ills. New York 


59. Price, $1.95 


Dover Publications, Inc., 


luis paperbound edition of a book pub- 
hed in 1953, formerly entitled, “Elemen- 

Statistics with Applications in Medicine,” 
kes available in inexpensive form a_ fine 
t on elementary statistics. 


\ssuming a minimum knowledge of mathe- 
tics, this book defines the basic terms, con- 
ts and techniques of statistics. It discusses 
juency distributions, correlation data and 
series. Tabular and graphic presentation 
iaterial, measures of variation and central 
lency, dispersion, skewness and_ kurtosis, 
normal curve, arithmetic mean, median 
mode, sampling, design of experiment, 
mial and Poisson distribution, are ade- 
tely covered. An analysis of relevance and 
ificance of statistical measures, including 
ipter on the chi-square test, is presented 
letail. A vocabulary of symbols used pre- 
s each chapter. 


Valuable to all who use statistics and sta- 
tistical methods, this book has a special ap- 
peal for students in medicine and the biologi- 
cal sciences, clinicians, laboratory and_re- 
search workers. Numerous examples and ap- 
plications from various fields of investigation 
are incorporated into the text. Fourteen nu- 
merical appendices and an index complete 
this sturdy edition of an expert volume. 


F.R. 


REMINISCENCES AND ADVENTURES IN CIRCU- 
LATION Researcu. By Cari J]. WiIGGERs, 
M.D., Professor Emeritus of Physiology, 
Western Reserve University, School of Medi- 
cine. Pp. 416; 82 ills. New York: Grune & 
Stratton, Inc., 1958. Price, $9.75. 

Tuts is a most unusual and valuable book. 
Its first 187 pages (Reminiscences) consti- 
tute an autobiographical sketch of a man 
who is known all over the world as one ot 
the greatest of all physiologists and circula- 
tion researchers. It is a well written sketch and 
one that will be much enjoyed by a host of 
ex-students, associates and friends as well 
as by many others who were not fortunate 
enough to have had contact with him but 
have admired his genius from afar. There 
should be found in these pages a motivating 
force for young physic ians who wish to hitch 
their wagons to a star, hoping to emulate 
the great. It is exciting indeed to read the 
story of a young man with a superior intel- 
lect who finds the search for truth in the 
laboratory more rewarding than the usual 
path into a lifetime of practice. 

The second half of the book is the part 
which is particularly unusual. It deals with 
many of the problems in cardiovascular physi- 
ology and pathophysiology which the author 
ind his many associates attacked so vigor- 
ously and so brilliantly during his long life- 
time of research. Especially interesting is the 
fact that the complexities of the problem as 
originally dealt with are considered and the 
route or routes followed in achieving the sol- 
ution clearly portrayed, together with a de- 
scription of the apparatus developed en route. 
For the one who has followed cardiovascular 
literature through recent decades there will 
be much nostalgia in all this. For the young 
investigator, however, the following of Dr. 
Wigger’s clear reasoning in the attack upon 
a perplexing problem will be an invaluable 
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182. 656 The American Journal of the 


educ ition il expe»rlence Every academic 


physician should read this fine book, and all 


who do so will find profit and enjoyment 

LEUKEMIA. By DAMESHEK, M.D., 
Professor of Medicine Tufts University 
School of Medicine and FREepERICK GuNz, 
M.D Pu.D., Hematologist, Christchurch 
Hospital Christchurch, New Zealand Pp 
$20: 142 ills. New York: Grune & Stratton, 

Inc 1958. Price, $15.75 


Puts is a splendid treatise on the leukemias 
wealth of 
pe rsonal experience and thoroughly reviewed 
the pertinent 
this timely 

subject. Every aspect of leukemia is disc ussed, 


The authors have drawn upon a 


literature in order to produce 


up-to-date monograph on the 


including: history prevalence; etiology; pa- 


the logy 
] 


course and special pathology as _re- 
ited to symptomatology; 
differential 
relation of 


( linic al and spec ial 


features diagnosis; laboratory 
leukemia to myelo 
prolife rative treat 
ment. In addition, the authors what 
one should tell the patie nt with leukemia, and 


also leukemia in the future 


diagnosis the 


disorde rs; prognosls, and 


disc USS 


The text 1s profusely and beautifully illus- 
trated. It is 


ind others 


recommended to hematologists 


who are concerned with 


SeTIOUSs group of disorders ( 7 


ATH 
EROSCLEROSIS. Proceedings of a Conference 
held at Princeton, May 12-14, 1958. Edited 
by Irvine H. Pace, M.D., Cleveland Clinic 
Foundation. Pp. 316; 118 ills. New York & 
Lond 1959. Price, 


CONNECTIVE TiIssuE, THROMBOSIS AND 


ion Academic Press, Inc 


$9.50 
THERE has been sO much emphasis upon 
derangements of lipid metabolism in the gene 
sis of atherosclerosis in recent years that the 
other fac 
forgotten or underemphasized. In organizing 
the conference the transactions of 
recorded in this book Dr Page 
gether a group of investigators in the con- 
field group 
have dealt with the problem of fibrinolysis 
The intent was to let 


ets of this comple x proble m are often 


whi h are 
brought to- 


nective tissue and another who 


those who are not 


primarily “atheroscleroticers” have their say 
The result has been a very stimulating and 
provocative volume. The very active discus- 


sion following each paper has been recorded 


in toto and this the best 
reading in the book. Excellent reproduction 
of illustrations contributes much to the suc- 


includes some of 
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effort. Fortunately, there is a 
complete subject and author index to facilitate 
book can be great 
pathologists cardio- 


cess of the 


its use he read with 
profit by internists, 


vascular disease investigators 


PuystoLocy oF Carpiac SuRGERY. By FRANK 
M.D., Assistant Director of Pro 
Services for Research 

Administration Hospital; Research 
ate, Department of Surgery, Vanderbilt Uni 
versity Medical School, Nashville, Tenn. Pp 
96; 18 ills. Springfield, Ill Charles (¢ 
1959. Price, $4.50 

AN unbiased app! tisal of hypothermia and 
written in a de 


C,OLLAN, 
fessional Veterans 


Associ 


Thom tS, 


extrac orpore al circulation 
lightful stvle, with the 


refreshing absence o 


some author's pet invention; a= rarity 
today’s literature of this field 
There is no subject more difficult for an 


author than one which is constantly changing 
the truths of 
of tomorrow. D1 


advane es in 


today are the falsehoods 
Gollan’s 


surgery places some 


where 
essay on recent 
cardia 
the controversial issues of this field in their 
a thought 


we ll 


prope! perspective It is certainly 


yrovoking essay ind should be recon 
cardiac re 


WoW 


mended for the librarv of any 


search laboratory 


dl by 


Prote SSOT ot 


TEXTBOOK OF PEDIATRICS Wal 
E. Netson, Pedi 
atrics, Temple University School of Medicin 
Medical Director of Saint Christopher's Hi 
pital for Children. 7th ed. Pp. 1463; 427 ills 
Philadelphia \\ B. Saunders Co., 1959 


Price, $16.50 


THE Tth edition ot 
brought completely up-to-date by 
with the 


of the preceding edition and seventeen new 


this text has be 

the editor 
collaboration of many of the authors 
contributors. Every chapter has been revi 

and new chapters and sections have been 
added, making the text 
tive of current pediatric thought and practic 
clinical ap- 


thereby representa 


Among rewritten subjects are 


praisal of infants and children, parenteral 
fluid therapy, anesthesia, the newborn inf:nt 
tuberculosis, respiratory physiology and_ its 
application to pulmonary disease, the nervous 
system 

these advances and because of 
experienced editing, much of the material |as 
a logical ‘ext 
with more continuity of thought. 


page of the 7th 


Because of 
been reclassified, resulting in 


Every edition has cet 


reappraised in an effort to delete repetitious 


or obsolete paragraphs, sentences or words, 
ind when indicated, to substitute more perti- 
nent ones. The result is that the language of 
pediatric textbook is ex- 
cellent, its style is lucid and it is shorter than 


this compre hensive 


the previous edition by 119 pages. 


Students and physicians seeking for a bet- 


ter understanding of the medical problems 
of infants and children in their homes and 
nmunities will welcome this book 


KB 


DISEASI DIAGNOSIS AND 
TREATMENT. By Siptey W. Hoosier, M.D. 
University of Michigan Medical School and 
University of Michigan Hospital. Pp. 353; 
16 ills. New York: Paul B. Hoeber, Inx 


1959. Price $7.50 


HYPERTENSIVE 


THis is an up-to-date book upon the study 
ind treatment of patients with hypertensive 
disease. It is divided into five sections: the 


lary hypertension susceptible to 


lirst, secom 


cure; the next, secondary hypertension not 


susceptible to cure: the third, primary hy- 
pertension; the fourth, principles underlying 
he treatment of primary hypertension and 
its complications; and the final one, use of 
specific treatment regimens to reduce blood 
pressure. In addition, there is a section of 
60 pages containing 12 appendices which con- 
tain techniques for tests and treatment of 
ypertension some of which are useful for 
k reference 

Phe various the rapeutic agents in the man- 
igement of hypertensive states are adequately 
liscussed, and the 


llustrate the technique of use of these agents 


numerous case histories 
espet illy when combined therapy is em- 
ployed 

This book should be helpful to the clini- 


lan who 


leals with problems of hypertension. 


DERMATOLOGIE UND VENEREOLOGIE Banp III, 
Tew I. Edited by H. A. Gorrron unp W. 
ScHONFELD. Pp. 695; 232 ills. Stuttgart: 
Georg Thieme Verlag, 1959 (Intercontinen- 
tal Medical Book Corp., New York, U.S. 
Agents Price, $39.30. 

STATEMENTS about volume II, parts 1 and 

2, of this projected five-volume work, were 

published in this Journal in April and May, 

1959, respectively. Volume III, part 1, is 
worthy of its predecessors both from the 

standpoint of continued excellence physically 
ind in content. This volume contains material 

dealing with cutaneous changes produced by 
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external factors, in which are included: ther- 
mal and electrical injuries to the skin, cauter- 
izations following damage to the skin by 
war materials; foreign body deposits; arte- 
facts; light dermatoses; disturbances of pe- 
ripheral blood flow, as a result of the vari- 
cose symptom complex; varicose veins and 
syinptom complex; the anal symp- 
tom complex 


Varicose 
allergic diseases and toxic in- 
juries to the skin; and various aspects of 
e zema. The material on these subjects is 
fully documented by pertinent literature ref- 
erences but the author and subject indices 


will appear in volume III, part 2. H.B. 


Lipiposes: Diseases OF THE INTRACELLULAR 
Merasouism. By Siecrriep j. 
THANNHAUSER, M.D... PH.D., Hon.M.D., 
Universities of Freiburg, Munich, Dusseldorf, 
Clinical Professor of Medicine Emeritus, 
Tufts College Medical School. 3rd ed. Pp. 
600; 126 ills. New York: Grune & Stratton, 
Inc., 1958. Price, $19.75. 

IN view of the many significant advances 
in the clinical aspects of 
lipids during recent years, a vs edition 
of this highly regarded book is particularly 
welcome at this time. The author has retained 
essentially — the clinical classifications 
and framework as before, with the following 
major sections: 1) The Physiology and Chem- 
istry of Lipid Metabolism; 2) Hyperlipemia; 
3) Xanthomatoses; 4) Gaucher's 
(Reticular Histiocytic Cerebrosidosis ) ; 
Niemann-Pick’s ( Reticular 
and Histiocytic Sphyngomyelinosis ). 

The literature has been carefully reviewed, 
and the material has been revised and sup- 
plemented extensively. As before, there are 
numerous illustrations which enhance an al- 
ready excellent text. This book is recom- 
mended to all who are interested in the 
broad spectrum of lipidoses. Cz. 


laboratory and 


same 


Disease 


and 5) Disease 


PATHOLOGIC PHYSIOLOGY OF ORAL DISEASE. 


By RicHarp W. Trecxe, B.S., 
F.A.C.D., Professor of Pathology, North- 


western University Dental School; Onion 
H. Srurevitie, B.S., D.D.S., M.D., Profes- 
sor and Chairman, Department of Maxillo- 
facial Surgery and Chairman, Department 
of Oral Surgery, Northwestern University 
Dental School, and JosepH C. CALANpRaA, 
M.D., Px.D., Professor and Chairman, De- 
partment of Pathology, Medicine and Bac- 
teriology, Northwestern University Dental 
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\merican Journal of thi 


School. Pp. 480; 637 ills. St. Louis: C. \ 
Mosby L959 Price, SLL.50 
THis v ne fills a previously existing gap 


the literature dealing with pathologi: 
processes oral structures. Its most im 
pr rt t inl ion Is a comprehensive corre 
lation of the clinical aspects with the micro 
SCOpICc | ithology. Since competent texts have 
been written on dental caries, anomalies of 
the teeth pulp pathology, and pathology ot 
eridontal disease, these subjects are treated 


bi supplemented with carefully se 
ecte reterences On the other hand, the 
speci matory oral diseases the 
sions sed by viruses, allergy, drug ther 
ipy tabolic and deficiency abnormalities 
ind | od dvscrasias are cliscussed nm com 
nendable detail. The chapters on normal 
structures commonly mistaken for coral ab 
Ol ities, hypertrophy, hyperplasia and 
repair overgrowth ar outstanding contribu- 
tions t field. Most appropriately cover 
we is given to benign tumors of the head 
ind neck as well as to those of the oral cavity 
Mucl luable new material is presented on 
lental cranuloma odontogeni eysts and 
tumors nd traumatic bone space The text 


protusely 


illustrated and the bibliography 


ippend d to each chapter has been selected 


with nusual discrimination. This book is 
hicghl I nmended to practitioners ot med 
icine lentistry H.S 


CHOLESTEROL. By DAvip KrircHEvsky, Asso 
Clate Me ber, The Wistar Institute | 
sity of Pennsylvania Pp 291. New 
sons Inc 1958 Price 


niver 
York 
89.75 
author has 


together in ‘this 


volume of pertinent material on 


brought 


the biologi significance of 


turn are the 


function and 


Discussed in chem 
svnthesis. 
ibolism of 
of cholesterol 


followed by 


ibsorption and ti insport, 
cholesterol. Then the role 
in} disease 1S conside red 
blood 
cholesterol 


states 


chapters on. the choles 


terol and the analvsis of 


Che presentation is 


ana Concise The 


thorough, readable, 
book is recommended to 
inyone interested in obtaining an objective 
current status of cholesterol in 


human metabolism and disease C.2 


review of the 


TH! RETICULO-ENDOTHELIAI SYSTEM IN 


GROWTH Tumor ForMATION. By 
WyBURN-Mason, M.A., M.D.(CaANn- 


M.R.C.P.(Lonpon ), Late Clinical 


AND 
Roct K 


PAB 
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Re search Fellow Roy il Marsden Cancer 
Hospital Pp 906: 79 ills. London: Henry 
Kimpton, 1958  (Ritt nhouse Book Store, 
Philadelphia U.S Agents Price, $8.00. 


Pits is a timely monograph on the re ticulo 
endothelial 
qualified for the task through much study and 


system, written by one well- 


experimentation, The material is presented 

Part | 
Experimental Observations 
endothelial cells the 
described, followed by 


Introduction 
Here the 


histiocytic 


in three sections 


incl 


reticulo 
system are discussions 
ot experime ntal tec hnique s, and of vital stain 
cells of this system in 
normal as well as malignant tissues. In Part 
Il The Rol ot Macrophages in Normal Tis- 
sue, the control of feeding and excretion of 
other he dy ells ot the R KE 

is considered. Also discussed is the 
control of R-E cell activity, and the 


ing and distribution of 


cells by system 
nervous 


influ nee 


ot macrophages ind nervous impulses on 
uussue regeneration ind embrvoni develop 
ment. Part III is entitled, The Role of Macro 
phages in Tumors. Among the topics dis- 
cussed in this section are the agents known 


to be concerned. in tumor formation, somatic 


mutation 


mutant-like 


congenital inomatlies ind the 


nature oft malignant cells 


The text is beautifully and painstakingly 


illustrated. The results justify the long pe 
riods of waiting at peration which — the 
author found necessary in order to obtain 


human material suitable for his special prep 


irations 


The R-E system has long been considered 


to hav important protective functions As 
may be gathered from the foregoing titles, it 


dynamic 


ilso ippears to play roles in other 


areas not well appreciated heretofore This 
book is recommended to all who wish to 
gain better insight into the scope and fun 


tions of the reticulo-endothelial system 


C.2 


Edited by 
ROWAT Pp 


THE STRATEGY OF CHEMOTHERAPY 
S. T. Cowan AND 
360; 43 ills. New 
sity Press, 1958 


ELIZABETH 
York: Cambridge Univer 
Price, $7.00 

luis volume contains the papers presented 
at the Eighth Symposium of the Society for 
General Microbiology, held in London, April 
1958 


As is characteristic of all the symposi 
in this 


series, the articles are competently 


written by individuals who are recognize 
Among 
The 
Gen 
Antibi 


authorities in the fields discussed 
this 
Strategy to 
Biochemical 


topics considered at 
Relation of 
eral 


meeting are: 
Some 


The 


Tactics: 
P 
rine ip es: 


| 


otic Approach; Surface-Active Bacteriocides; 
Metal-binding Agents in Chemotherapy; the 
Activation of Metals by Chelation; The De- 
signing of Antimetabolites; Mechanisms of 
Chemotherapeutic Synergy; The Chemother- 
apy of Bacterial Infections; The Chemotherapy 
of Fungal Diseases; and The Chemotherapy 
of Some Protozoal Infections. 

fhe presentations are basically oriented 
and carefully survey the present position in 
the areas dealt with. Microbiologists, pharma- 
cologists, biochemists, internists and 
pediatricians who are particularly concerned 
with infectious diseases will find this a valu- 
thle and stimulating group of artic les 


PANCREATITIS. By HERMAN T. BLUMENTHAL, 
Pu.D., M.D. J]. G. Prossrerm, M.D., 
Director, Institute of Experimental Pathol- 
ogy, The Jewish Hospital and Associate Pro- 
fessor of Pathology, St. Louis University, 
School of Medicine St Louis, Missouri: 
ind Director Emeritus, Division of Surgery, 
The Jewish Hospital, Associate Professor of 
Clinical Surgery, Washington University, 
School of Medicine and Assistant Professor 
of Anatomy, Washington University, School 
of Dentistry, St. Louis, Missouri, respectively. 
Pp. 379; 58 ills. Springfield, Il: Charles Cc 
Thomas, 1959. Price, $9.50. 
ruts is a complete and authoritative text 
on acute pancreatitis, representing the experi- 
ence of the authors based on 163. nec ropsy 
ises. From this series of cases they have 
presented the clinical-pathological correlation 
of acute pancreatitis and have covered the 
subject matter in a comprehensive, clear and 
concise manner. Perhaps one would have ap- 
preciated a more thorough discussion of 
chronic pancreatitis, since the etiology and 
background of this pathological process is 
somewhat obscure, but actually the authors 
set out to limit their remarks primarily to the 
icute form of the disease in its varying de- 
vrees ot severity. 


THEORIE DES OrGANISMuUs. By ProF. MEb. 
kK. E. Roruscnun, Physiologic Institute of 
the University Miinster i. W., Pp. 330; 33 
ills. Miinchen and Berlin: Verlag Von Urban 
and Schwarzenberg, 1959. Price, DM 48. 
Tuts outstanding book presents an attempt 
to comprehend the nature of man scientifically 
without the help of philosophy or theology. 
The “theory of the organism” which is de- 
veloped here comprises life (bios), soul 
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(psyche) and disease (pathos ).—Life can be 
understood only if in addition to the causes 
and effects of the processes of life their 
“bionome” significance in relation to the or- 
ganism as a whole is taken into consideration. 
This “bionome organization” is emphasized 
throughout the book. Some of its principles 
are ontogenesis, spec ies-specific functions, 
propagation and self preservation. The soul 


is a phenomenon of life. Its processes are 
divided into biopsyche (drives), thymopsyche 
(emotions eidopsyche — (perception ) and 
noopsyche (thinking). These undergo both 


ontogenesis and phylogenesis. Animals, too, 
have souls, but thinking occurs only in higher 
animals (dogs, monkeys). Man differs from 
animals by the enormous capability of his 
central nervous system to remember experi- 
ences, to connect them properly, and to use 
them for the solution of new problems. 
Through this capability an individual can 
acquire in short time the experiences ot many 
centuries. This shows the extraordinary im- 
portance of education for the progress of the 
human race. The author continues that it is 
a fact that all psychological reactions depend 
on activities of the central nervous system. 
They can be suppressed by leukotomy or 
other organic interventions. The soul can 
therefore not be a cofactor of neurophysio- 
logical activity (reciprocal effect theory) nor 
can it be the director of this activity (piano- 
plaver theory ), but as indicated already by 
Hering, Bleuler and others, it appears to be 
nothing but the inner perception of somatic- 
neurophysiological processes. This is not a 
materialistic theory. On the contrary, accord- 
ing to this hypothesis, the soul is as real as 
the soma. However, the soul does not lead 
the brain. On the contrary, the brain leads 
the soul. In other words, the soul is no 
causa efficiens, but it is a qualitas accidens. 
The author then explains that the soul is 
related to the bionome organization through 
its principles which though governing pri- 
marily the biosomatic sphere are perceived 
psychologically as dull pressure or drives. The 
latter include the drive to improve one’s 
personality, to propagate and to preserve one- 
self. The drive to propagate, the sex drive, 
was unduely emphasized by Freud. From 
these various observations the author con- 
cludes that the belief that the psyche can 
influence the soma is an illusion of judgment. 
Life and soul cannot be understood without 
knowing disease. Somato- and psychopathol- 
ogy are as integrated as normal bios and 
psyche. Psychological non-neurotic disturb- 
ances and neuroses arise most likely through 
activation of the vegetative nervous or endo- 
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660 Thi 


This due to 
the iction of psyche 
influx of stimuli from the 
psychologi al experience in 


cTine system activation not 
It is preceded by the 
The 


these cases is 


sensory systems 


merely issociated phenomenon 

This cle il 
of the 
psyche is 


thoughful and comprehensive 


discussion burning problem of soma 


and highly recommended to all 
students of psychology, psychosomatic medi 
cine and psychiatry who read German well 
Its ti into English Seems highly cle 


sirable W.E 


inslation 


MODERN TRENDS IN PaTHoLocy. Edited by 
DoucLtas H O.B.E., M.D 
F.R.C.I ind sixteen collabor 
Editor is Professor of Pathology, 
Shetheld; the contributors are 
fields and the 
rank. Pp. 334 


Hoeber, In 


COLLINS, 
written by 
itors The 
University of 
are 
135 ills. New 
1959. Price 


experts their 
of professorial 


York: Paul B 


$15.00 


luis is an interesting and stimulating book 
It covers a wide 

such topics as the 
tion of 


liver ind 


range of subjects including 

njured cell, the 
intibody production, cancer of th 
from. the 
The contributors 


localiza 


isorders arising human 
trophoblast to name a tew 


are experts in their field and each chapter is 


written in a concise, clear and authoritative 
fashion. The editor is to be congratulated for 
his choi of articles and for his collaborators 
This is truly a book not only to be enjoved 
but t serve as a source ot knowledge and ot 
reference A? 


NorRMAI 


RADIOGRAPHK 


ANATOMY. By IsaporE MescHan, M.A 
\l 1) Bowman School ot Medicine 
Wake Forest College. 2nd ed Pp. 759: 1446 


ill | il ice Iphia and | ondon \\ B 
Saunders Company, 1959. Price, $16.00 
Since the first edition of Normal Radio 
graphic Anatomy was published in LO51, the 
Atlas | established itself as a workable 
refer especially for radiology residents 


the 


( hange 


edition follows 


Phe ma Same 


rmat but there have been 


some 


idditions. As previously, the text empha- 

es ba morbid anatomy as applied to 
radiography. Among the major changes are 
the modifications and additions to the chap 


ters on the 


ind. cardiovascular 


radiographic study of the brain 
The chapter on 


bone growth and development has been re- 


system 


written, A chapter on radiation protection 


1 added 


The tracings are as 


has beer 


before, excellent. and 
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there have been additional reproductions 


The purpose of this edition, namely to 


present a_ practic il useful text for medical 


students, general practitioners residents, es 


pe ially in Radiology, and Roentgen-ray tech 
has been iccomplished 
ADVANCES IN Psycutatrry. Edited by 
BLAKE Conenx, M.D. Private Practice ol 
Psychoanalvsis Pp 14. New York: W. W 
Norton and Co., In 1959. Price, $4.95 


ADVANCES In Psvchiatr represent i collec 


tion of some of th tstandl irticl vhich 
have ired in the urnal, Psychiatry 
the last 20 vear Phe 1 Psy itrv | 
ilwavs selected a t ot parti ir inter 
est that i whet logi il | logic il 

1 social science t etl 

Phe ntents of wk consist of a 
introduction by Dr. Mabel B. Coher There 
ire sections on Valu nd Philosophy: Psv 
chiatry ind Culture Schi phreni ind 
Clinical and Pherape 

The purpose of the book is t expand thr 
theories ot personality le clopment by takin 
nto wcount the contrib tions psycho 
I ily SIS th ontril t ot re rece t 
work in the interact pect f behavior 
ind integrate the itributior wit the 

re recent underst ot the tructus 
ind physiology tl Ol vst 

In this book interest 
lection of papers t V psy trists 1 
have already read \LB 
TRAUMA By Hari w | NIC LAUGHLIN 
M.D... College of 1 is and Sur 


Columbia University. Pp. 784; 407 ills. 1 


delphi \\ B.S lers Company. 1959 
Price STS.00 

Twenty author e contributed to thi 
book. All but one of the authors are or hav 
heen members of the ttending staff of tl 


( olumbia re 


ol the Coll e of Physi is ind Surgeons 

Columbia University The volume consist 
of twenty-five chapters divided into five part: 
Part I includes chapters devoted to the re 
sponse to injury general principles in tl 
treatment of trau infection ind ant 


bacterial agents in trauma, vascular injuric 
Part II has five chaptet 


injuries to the 


ind thermal trauma 


presenting uppe! extremit) 
I 


Part Ill. five chapters. discusses lower « 
tremity injuries. Injuries to the trunk, inclu 
Ing’ the chest and bdomen ire covered 


six chapters in Part IV. The last part devotes 
four chapters to injuries involving the head 
and spe ial senses. 

The subject matter is well organized. Most 
chapters devoted to a specific region have 
in introductory section that outlines the perti- 
nent surgical anatomy of the region. Basic 
pring iples of management = are emphasized 
Multiple injuries and 
priority of treatment are thoroughly discussed 
The illustrations 
clear, simple and not cluttered 

details. 

\s noted in the Preface, “the preparation 
of a monograph on Trauma is not an easy 
task ” and “consequently, much poten- 
tially pertinent material must be omitted . . . 
Some readers with special interests will find 
points for disagreement with the authors, 
particularly in the “open” vs. “closed” man 


Other readers will con- 


and re-emphasized. 


in more than one section. 
ire adequate, 


by uUnnecessa’ry 


ivement of 
| 


1c! Sore 


fluid and 


fractures 
such 
electrolyte 


reas as urologic injuries, 


balance, anesthesia for 


the injured plastic surgery, inadequately 
vered. In general, however, the authors 
ire to be complimented on the net result. 


The book will be useful for students, resi- 
lents, and general physicians who are called 


V.L. 


to manage the injured. 


up 
pon 


lL, AUTO-IMMUNISATION EN PATHOLOGIE By 


SIMONE STADTSBAEDER, Universite Catho- 
li jue de Louvain, Laboratoires de Bacteriol- 
ogie. Pp. 185;° 20. ills. Brussels: Editions 
Arscia, 1959 


Mais volume presents an attempt at analy- 
is of the role of 
pathogenesis of glomerulonephritis, enceph- 
tlomyelitis, and certain acquired hemolytic 


yndromes The 


ly 


autoimmunization in the 


author claims to have pro- 
iced glomerulonephritis in rabbits by in- 
ection of versenized monkey-kidney-cell cul- 
tures in the absence of anti-rabbit-kidney anti- 
body, but no clinical data are given, and the 
support his claim. His 
autoimmunization is not in- 


llustrations do not 
that 
olved in glomerulonephritis is therefore with- 
it base of fact Encephalomyelitis was pro- 
luced in guinea pigs by injection of homo- 
ogous brain emulsion in Freund’s adjuvant. 


Onn lusion 


\s no antibody against red cells sensitized 
vith aqueous brain extract could be demon- 
trated, the author thinks that a toxic rather 
than immunological mechanism should be con- 
idered. However, he admits that the tuber- 
ulin-type of allergy could not be ruled out. 
His experiments with hemolysis were similarly 
ndecisive. After discussing cytotoxic effects 
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of antibodies, auto-antigenicity and various 
immunotoxic mechanisms, the author con- 
cludes that the role of auto-immunization in 
disease has not been completely proved. 


V.E. 


DISEASES OF THE Nose, THROAT AND Ear. 
Edited by Curevatrer Jackson, M.D., AND 
Cuevauier L, Jackson, M.D. 2nd ed. Pp. 
886; 1193 ills. Philadelphia: W. B. Saunders 
Co., 1959. Price, $20.00. 

Tus excellent text in its second edition con- 
forms to the general format of the original 
edition published in 1945 which was well re- 
ceived by students of the subject as well as 
qualified spec ialists. 

Although this book is edited by the late 
Dr. Chevalier Jackson and his son Dr. 
Chevalier L. Jackson, both eminent laryngol- 
ogists and bronchoesophagologists, the text 
in diseases of the nose, pharynx and ear are 
very competently written by sixty-one out- 
standing authorities on these subjects. 

The changes from the first edition are 
principally in the up-to-date material pre- 
sented by the new contributors who have 
replaced those who are inactive or deceased. 

This volume has many outstanding features. 
I was particularly impressed with the new 
sections of “Hematologic Aspects of Otonaso- 
pharyngeal Disorders” by Dr. Tocantins, 
“The Deaf Child” by Dr. David Myers and 
the “Examination of the Ear and Hearing 
Tests” by Dr. Fred Harbert. 

The illustrations are excellent throughout 
the book. As in the first edition the color 
plates of laryngeal and esophageal diseases 
are outstanding 

At the end of each author’s contribution is 
an up-to-date bibliography on the subject 
which adds greatly to the reference value of 


the book. 


MANIFESTATIONS OF THE Ma- 
LIGNANT LymMpHoMAs. By SAMUEL M. 
BuuEFARB, B.S., M.D., Northwestern Uni- 
versity Medical School. Pp. 534; 47 ills. 
Springfield, Ill: Charles C Thomas, 1959. 
Price, $15.50. 

ANY physician, internist or surgeon, who has 
occasion to treat patients with lymphomas 
should have Bluefarb’s book, one of the series 
of monographs on the cutaneous manifesta- 
tions of the reticulo-endothelial system. Fre- 
quently, the cutaneous manifestations of 
these diseases are the first indication 
that a malignant lymphoma is present. Since 
the manifestations are so variable and at times 


CUTANEOUS 


ISS 662 


so similar for the different lymphomas, it is 
fortunate that we have a documented, 
lucid, detailed illustrated 
of the cutaneous lesions of mycosis fungoi 
Hodgkin's 


addition there 


now 
account 
] 


and well 


disease and lymphosarcoma. In 


is included a discussion of the 


immunological status of the malignant lym 
phomas. There is but little one can criticiz 
in this presentation, but the author's view 


that mutation between the various malignant 
lymphomas does not occur will not be uni 


H.B 


verTsally accepted 


ENTWICKLUNGSGESCHICHTE UND FEHLBILDUN 
GEN DER WIRLBELSAULE. By Pror. Dr. MED 
Gian TONpbuRy, Professor of Anatomy, Uni 
versity of Zurich Pp. 196; 173 ills. Stutt 


1959 


volume 7 of a 


gart Hippokrates Verlag 
luis monograph series de 
voted tc deals 


the detailed embryology and intrauterine dif 


problems of the spine with 


ferentiation of the human spine and its var 


ious regions. It contains a wealth of largely 
new information based to a considerable ex 
tent on the author’s own research The cde 
velopm ntal dynamics of the normal and 
abnormal spine are discussed on the basis ot 


genetics The 
f mal 
thi 


experimental embrvology and 


morphogenesis of the different tvpes ¢ 
formations 


spontaneously occurring 


human spine are integrated with the experi 
mental and animal observations. The book is 
clearly written by an expert in the field and 
the excellent and ample illustrations enhance 
the value serving as a documentary atlas of 


data not available elsewhere The book is of 


great interest to all concerned with the struc 
ture and function of the spine W.P 
Das RONTGENSCHICHTBILD DES Oures: THI 
TOMOGRAM OF THE EAr. By Pror. Dr 
KARL MUnNpnicn, Chief of Service, Clini 
and Hospital for Diseases of the Throat 
Nose and Ear, University of Munich, and 
Dr. Kurt-WaLter Frey, Technical Assis 
tant, Institutes and Hospit il for Physical 
Therapy and Roentgenology, University of 
Munich Pp. 126; 205 ills. Stuttgart: Georg 
Thieme Verlag, 1959. Price, DM 66 
$15.75 
Tuts is the most comprehe nsive treatise on 


sectional radiography of the ear to be pub 
lished up to this time and contains explicit 
information concerning radiation dosage and 
protection, projections to be employed and 
the findings in diseases and malformations of 


the eal The superb reproductions of radio- 


The American Journal of the Medical Sciences + 


May, 1960 


grams, accompanied by ex ellent explanatory 
based on living subjects, but 
utili: 


from 


diagrams are 


the authors have d new and extensive 
knowledge 


dry skull, postmortem dissection and macer 


gained examinations of the 


ited temporal bones. Adjacent columns pre 
sent the 


and 


brief but adequate text in German 
English \ complete 


This iph 1S indispe nsable for 


bibliography is 
included 
il otolarwngologists and radiologists 


HS 


QC)TrOLOGH 
Assistant 


RADIODIAGNOSTIC. EN 


By 


PORTMANN, Professor, Fac 


ultvy of Medicin« University of Bordeaux 
aND GEORGES GUILLEN, M.D Chief of 
Clinic, Faculty of Medicine, University of 
Bordeaux. Pp. 210; 146 ills. Paris: Masson 
et Cie, 1959. Price TOO fi 

Pits concise monograph on radiographic 


| 


diagnosis ot cliseases 


id abnormalities of the 


much new information based on 


ear contains 
original investigations of 


the authors. The opening chapter dliscusses 


| iv ot the \ 


the radiogr anatol struc 
ind temporal bone 


tures of the ear and in 


numerous mstructive photog: iphic re 


productions and diagrams 


After the 


general } 


clude 


first. pointin deficiencies of 


second 


Iniques th 


chapter enumerates and describes the 


radiologi ter 
retine 
ments esse ntial for satisfactory otologic« exam 


and individual assess 


nation proceeds with 


and limitations of 
procedures of Schuller 

Maver and 
with the tech 


otologi 


ments of the advantages 
tomography and the 
Guillen 


The final se 


Stenvers 
ce als 


diagnosis ot 


Chauss« 
Hirtz 


niques ot 


tion 
radiographi 
and mbrac es every 


abnormalities important 


entity including glomus jugulare tumors, cat 
capsule and 


tube 


written tor 


cel dystrophies of the otic 


anomalies of the Eustachian 


Although primarily otologist 


the radiologist will find this treatise both it 
formative and stimulating H.S 
OrtHorpepics. By Lewis Cozen, M.D \t 
tending Orthopedic Surgeon Cedars 
Lebanon Hospital, Los Angeles. 3rd ed. Pj 
130; 321 ills. Philadelphia: Lea & Febige: 
1959. Price, $9.50 

Ir has long been my feeling that orth 


pe dics, as taught in medical schools, has mot 
or less been a form of preparation for student 
specialists rather tha 
general With this thought 
becomes apparent that I heartily approve 


to become orthope dic 
practitioners 


4 


this text for students and general practitioners, 
for a knowledge of its contents would elimi- 
nate many visits to orthopedic specialists, 
something the patient at least would appre- 
ciate. However, let me add that it behooves 
the specialist to keep abreast) of current 
office procedure, which this text will help 
him do 

The section on plaster of Paris casts and 
splints is a concise, lucid description which 
manv a pure orthopedist would do well to 
review. Chronic foot problems as corns, cal- 
louses. Morton toe and the like are presented 
well. In fact the many subjects discussed are 
all well presented. In conclusion, I feel strong- 
ly about this text and would urge its use in 
medical school, interneship and certainly in 
general practice AS 


Grays ANATOMY OF THE HUMAN Bopy 
Edited by Cuartes Mayo Goss, M.D. 27th 
ed. Pp. 1458; 1174 ills. Philadelphia: Lea 
& Febiger, 1959. Price, $17.50 

Tue new, 100th anniversary edition of this 
lassic textbook on anatomy surpasses In 
practical informative value for students and 
practitioners of medicine and = surgery any 
previous edition, of which there have been 
26 with a total sale of 572,500 copies. 

Problems facing the editor in the new 
edition were amplification, simplification and 
elimination. This arduous and judicious task 


} 


was efficiently accomplished as attested by 
the following: The central nervous system was 
completely rewritten and reduced in length 
by 50 pages. Embryology and _ histology of 
the nervous system are well summarized 
The sympathetic nervous system is more 
effectively illustrated by the addition of 
londury’s regional body sections. The heart 
chapter was completely rewritten. The addi- 
tion of 11 heart figures of Rauber-Kopsch 
with printed labels on the structures shown 
in the drawing are time saving and extremely 
helpful, as characteristically in Gray’s text, 
ilways have been the similarly labeled draw- 
ngs in the osteology chapter, which, to date, 
ias seldom been matched in detailed caption- 
ng, artistic and scientific precision. 

Arteries and veins along with their embryol- 
gy are discussed in separate chapters. The 
irteries of the upper abdominal organs are 
lescribed and illustrated more fully than be- 
fore, thereby affording a much safer ap- 
proach to surgical procedures in this region. 
lhe endocrine system was rewritten, but is 

bit short. In view of present surgical re- 
sections of the liver and kidney, one misses 
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a description of the segmentation of these 
organs along with the intraorganic distribu- 
tion of their blood vessels. The vertebral vein 
system, while discussed in a paragraph, should 
have been more fully appraised and_ illus- 
trated. A noteworthy, highly valuable item, 
is the retention of the chapter on surface 
and topographical anatomy. While the new 
Paris nomenclature is fully adopted, many 
proper name references in common use by 
surgeons (for example, Poupart’s lig.) are 
meritoriously retained. The bibliographic ref- 
erences listed after each chapter are very 
numerous and excellently chosen as regards 
their comprehension and merit. Despite the 
many new additions made, the essential char- 
acter of Gray’s Anatomy is retained. N.M. 


HANDBOOK OF ToxIcoLoGy, VoLtumMeE III: 
Insecricipes. By O. NEGHERBON, 
Loyola College, Baltimore. Prepared under 
the direction of the Committee on The 
Handbook of Biological Data, Division of 
Biology and Agriculture, The National 
Academy of Sciences, The National Re- 
search Council. Pp. 854. Philadelphia: 
W. B. Saunders Company, 1959. Price, 
$14.00 


Tuts third volume of the Handbook of 
Toxicology is an extensive compendium on 
the toxicology of insecticides. As such _ it 
should prove to be an extremely valuable 
reference for all those concerned with the 
problem of toxicology. The book is arranged 
in 188 sections, of which 164 concern indi- 
vidual agents and 24 deal with general topics. 
The contents are alphabetically arranged. 
The section devoted to a particular agent 
contains everything pertinent to that particu- 
lar agent without the necessity of cross ref- 
erence to other parts of the book. The re- 
sulting repetition of comparative information 
about a given group of compounds is more 
than made up for by convenience in using 
the book. The book contains an index of 
scientific and common names of insects, other 
animals, and plants mentioned in the text. 
There is also an extensive index of chemical 
compounds with all available designations 
alphabetically arranged and with appropriate 
cross references. The book is documented by 
a bibliography containing 3404 references. 

RS. 


Time Disrorrion «x Hypnosis. By LINN F. 
Coorer, M.D., Associate Professor of Clini- 
ical Medicine, Georgetown University Medi- 
cal Center, and Micron H. Erickson, M.D., 
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Formerly Associate Professor of Psychiatry. Erick Kos, both of the Karl-Marx Univer 
Wayne University College of Medicine. 2nd sity of Leipzig. 3rd ed. Pp. 333; 18. ills 
ed. Pp. 206; 8 ills. Baltimore: The Williams Jena: Gustav Fischer Verlag, 1959. Price, 
& Wilkins Co., 1959. Price, $4.00 DM 23.80 (about $10.00). 

In this book, the authors describe the con- Ir this is a representative example of East 
cept of subject hypnotic time distortion German (and by implication, Russian) text- 
Clocks do not truly measure, or compare — books, a considerable emphasis on their im- 
quantities of experiential time. There can be — portance must be considered as demonstrated 
a wide variance between the actual clock As a basic textbook in the field of Physiologi 
time and the seeming duration of the time — cal Chemistry, it leaves little to be desired, 
during which some event occurred. This sam and it is very much up-to-date with recent 
time distortion event can be deliberately in advances in knowledge without indicating the 
duced under hypnosis controversies which do little but confuse the 

Time distortion in hypnosis according to beginning student 
the authors is important not only in the field There is a limited but very well integrated 
of experimentation, but it can be applied to — inclusion of short sections on physiological ac 
the field of clinical and th rapeutic problems tions of the various compounds. for exampl 

This book will appeal to persons interested steroids, vitamins, hormones, as they are 
in the subject of hypnosis and it is a contri covered in the discussion. There are some 


bution to the subject of temporal perception areas not well covered. For exampk the 


This reviewer would question the value of desc ription of the activation of plasma throm 


this book to the psychotherapist \L.B boplastin is almost compl tely ignored and no 
mention of specific coagulation defects is 
made 

GRUNDRISS DER PHYSIOLOGISCHEN CHEMI! \ translation in English would be very 

FUR VETERINARMEDIZINER, HUMANMEDIZINER icceptable as a text for first year medical 

UND BIOLOGEN. By MARTIN SCHENCK AND _ students 1.B 
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